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ABSTRACT

Aim To determine the pattern of origin of medial circumflex fe-
moral artery (MCFA), its origin distance from the midpoint of the 
inguinal ligament and the topographical relations of the origin, 
which have great significance in clinical work. 

Methods Dissections on the autopsy group of 42 thighs were per-
formed, and anatomical relationships of MCFA was analyzed. All 
data were entered into a scheme of the protocol which was desi-
gned for this research containing the case number, age and sex, 
side,  topographical-anatomical relations of MCFA, artery dimen-
sions and variations, and the distance between the place of origin 
of MCFA and the midpoint of the inguinal ligament.

Results Commonly, in 25 (59.5%) limbs MCFA originated from 
the deep femoral artery. In 14 (33.3%) limbs MCFA arose from the 
femoral artery (FA), in one case (2.4%) a common source of  deep 
femoral artery (DFA) and MCFA was identified, and in two limbs 
MCFA was not noticed. The distance between the level of origin 
of MCFA and the central point of the inguinal ligament was 44.2 
mm, in average, when it was emerging from FA, and 57.9 mm, in 
average, in cases where MCFA originated from DFA.

Conclusion Surgeons and radiologists should be familiar with 
the variations of clinically important MCFA, which is common-
ly involved in peripheral occlusive arterial diseases, to improve 
effectiveness of diagnosis and treatment of various pathological 
conditions in the femoral region.

Key words: variations, deep femoral artery, clinical importance, 
femoral region
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INTRODUCTION 

The course and ramification of the lower limb 
vessels have received attention from anatomists 
and surgeons. Medial femoral circumflex artery 
(MCFA) is a medial branch of the deep femoral 
artery, while, in some cases, it originates from the 
femoral artery. Medial femoral circumflex artery 
is a vital artery supplying the head and neck of 
femur, adductor thigh muscles and adipose tissue 
in the acetabular fossa (1-5). Because of its close 
relationship with these structures there is a high 
risk of damage to the artery after trauma, during 
puncture, or surgery such as the total hip arthro-
plasty (5-10). Injuries of MCFA are common in 
femoral neck fractures or dislocation of the hip, 
but it is also important to avoid its injury in hip 
joint during surgery to prevent necrosis of the fe-
moral head (5-7,10).
Medial circumflex femoral artery has a great im-
portance in the flap plastic surgery as a vascular pe-
dicle content, such as the transverse upper gracilis 
(TUG) flap, and medial circumflex femoral (graci-
lis) perforator free flap (11-13). It is used in selec-
tive arteriography in cases of idiopathic ischemic 
necrosis of the femoral head in order to determine 
the arterial blood supply of the femoral head (14).
Williams et al. have studied the deep femoral ar-
tery as well as a branching pattern of the circum-
flex femoral arteries and described nine bran-
ching types of the femoral artery (15). Adachi 
statistically analyzed the way of originating for 
these arteries on left and right legs of 481 Japa-
nese specimens (16).
The aim of this study was to determine the pa-
ttern of origin of MCFA, its origin distance from 
the midpoint of the inguinal ligament and the to-
pographical relations of the origin, which have 
great significance in clinical work. 

MATERIAL AND METHODS

The research was conducted at the Institute of 
Anatomy, and the Institute of Forensic Medici-
ne of the School of Medicine in Belgrade, Ser-
bia, from October to March 2009. A dissection 
of 42 thighs of human cadavers was performed, 
and topographical relationship and anatomical 
characteristics of MCFA were analyzed; origin, 
stem diameter at the point of origin and the pla-
ce of origin of MCFA, as well as the distance 

of its origin from the midpoint of the inguinal 
ligament were measured.
The dissection was performed on fresh and for-
malin fixed cadavers. Large subcutaneous veins 
of the legs were dissected up to their end in the 
femoral vein. Subcutaneous fat and tight fascia 
were removed. Dissection of the sartorius muscle 
was done in the area of the anterior superior iliac 
spine by cutting it and moving it aside. Then, fe-
moral vein with deep femoral vessels were clea-
ned by scissors used for preparation. The femoral 
artery and the profunda femoris artery with its 
medial and lateral circumflex femoral branches 
were dissected and their origins were identified. 
Stages of dissection were recorded using a digi-
tal camera. Measurements were carried out using 
scientific caliper.
All data were entered into a scheme of the pro-
tocol which was designed for this cadaver study, 
consisting of the number of case, age and sex, 
side, topographical-anatomical relations, artery 
dimensions and variations. 
Descriptive and analytical statistical methods were 
performed. From descriptive statistical methods 
absolute and relative numbers, measures of central 
tendency (mean, median) and measures of disper-
sion (SD, interval) were used. From the analytical 
methods, parametric and non-parametric tests of 
difference were used. Parametric test used in this 
study was the Student’s t-test for two independent 
samples. Nonparametric test was performed using 
Chi-square test. The p-values   less than 0.05 were 
considered statistically significant.

RESULTS

The average age of the cadavers was 58.6+16.6 
years (range of variation was from min. 23 to 
max. 91 years old) (Figure 1).
In the dissections of 42 cadaveric thighs the MCFA 
originated from DFA in 25 (59.5%) cases, from FA 
in 14 (33.3%) cases, with the DFA as a common 

Figure 1. Age distribution of cadavers
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trunk in one (2.4%) case, while in two (4.8%) ca-
ses we did not identify MCFA (Table 1).

The analysis of the right-left differences of origin 
of MCFA showed no statistically significant dif-
ference (p=0.165) (Table 3).

Figure 2. Distances from the point of origin of medial circum-
flex femoral artery to the midpoint of inguinal ligament (in two 
different groups of cases of origins)

Figure 3. Male/female differences of medial circumflex femo-
ral artery origins

MCFA, origin N (%) of  MCFA
From FA 14 (33.3)
From DFA 25 (59.5)
Common stem with DFA   1 (2.4)
Total 40 (95.2)

MCFA, medial circumflex femoral artery; FA, femoral artery; DFA, 
deep femoral artery

Table 1. Origin of medial circumflex femoral artery

Topographic relations of MCFA were as follows: 
in front of it, pectineus muscle and femoral ar-
tery, behind iliopsoas muscle, medially, medial 
circumflex femoral vein, and laterally, deep fe-
moral artery and femoral artery.
The mean outer diameter of MCFA at the point of 
origin was 3.4+1.0 mm, with an interval of variati-
on which ranged from min. 1.5 to max. 5.8 mm.
The mean distance between the site of origin 
of MCFA from the femoral artery directly, and 
the central point of the inguinal ligament was 
44.2+13.5 mm. In cases where the MCFA origi-
nated from the DFA, mean distance from the pla-
ce of origin of MCFA and the inguinal ligament 
was 57.9+19.5 mm (p=0.022) (Table 2). 

MCFA, origin N Distance (Mean, mm)    SD                       p*
From FA 15 44.267 13.4887                                          

0.022
From DFA 25 57.920 19.4897        
Total 40 52.800 18.5439

Table 2. Distance between the point of origin of medial cir-
cumflex femoral artery and the midpoint of inguinal ligament

*statistically significant difference (p=0.022) of distances between 
the point of origin of medial circumflex femoral artery and the mid-
point of inguinal ligament; MCFA, medial circumflex femoral artery; 
FA, femoral artery; DFA, deep femoral artery; SD, standard deviation

Distance between the origin of MCFA and the 
middle point of the inguinal ligament was higher 
in the case when the artery arose from the DFA 
(Figure 2).

MCFA, place of origin
   Total                    p

FA DFA

Side 
right

10 (47.6%) 11 (52.4%) 21(100%)
                        0.165

 left 5 (26.3%) 14 (73.7%) 19 (100.0%)
Total 15 (37.5%) 25 (62.5%) 40 (100.0%)

Table 3. Right-left differences of origin of medial circumflex 
femoral artery

MCFA, medial circumflex femoral artery; FA, femoral artery; DFA, 
deep femoral artery

Analysis of male-female differences of origin of 
MCFA showed no statistically significant diffe-
rence (p=0.498) (Figure 3).

DISCUSSION

The medial circumflex femoral artery mostly ori-
ginated from the deep femoral artery, and in some 
cases from the femoral artery (15-17). Comparing 
the results from this study with the literature, dif-
ferent results were obtained. Siddarth et al., found 
that MCFA originated from FA or DFA in 26% and 
63%  of cases (18), Massoud and Fletcher in 6.4% 
and 81% (19), Emura et al., in 11.6% and 61.7% 
(16), Samarawickrama et al. in 31% and 62% of 
cases (20). Dixit et al., reported that MCFA aro-
se from FA or DFA in 20.63% and 62.5% of the 
cases (21), Clark et al., in 40% and 53% of cases 
(2), Prakash et al., in 32.8% and 67.2% of cases 
(22). Basar et al., in the study conducted on 600 
femoral angiography stated that MCFA originated 
from the FA in 48.9%, and from the DFA in 51.1% 
of cases (23). In the studies performed on human 
fetuses, Süder and Nizankowski found that MCFA 
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was a branch of the FA in 21% of cases, and of 
DFA in 79% of cases (24). 
In our study MCFA was emerging from the FA in 
14 (33.3%) cases, and from DFA in 25 (59.5%) 
cases, which coincides with the data published by 
different authors (20,22,23).
In this study it was noted that MCFA arose from 
the common femoral stem with DFA in small per-
centage of cases (2.4%), which is rarely descri-
bed in the literature, in 4% of cases (16,17,19). 
Furthermore, this study found a missing MCFA 
in 4.8% cases, as it was rarely described in the 
literature (19).
Our results concerning topographic relationships 
of MCFA are in full agreement with the data pu-
blished in the literature (3-5,14-25).
Tanyeli et al. have performed dissection of 50 ca-
davers and found that the mean distance between 
the origin of MCFA from FA and the midpoint 
of inguinal ligament was 25+14 mm, and much 
lower in cases where MCFA originated from DFA 
(59+15 mm) (17). In our study these distances 
were 44.2 mm and 57.9 mm, suggesting that dis-
tance between the origin of MCFA and the midd-
le point of the inguinal ligament was higher (with 
statistically significant differences) in the case 
when the artery arises from the DFA, i.e. distance 
was greater in the case when MCFA started from 
deep femoral artery, which may be useful for cli-

nicians dealing with this artery (23,25).
The right-left differences of origin of MCFA 
obtained in this study correspond to the data from 
the literature (14).
The analysis of male-female differences have not 
shown statistically significant difference, which  
distinguishes our results from the data given in 
the literature (14,15).
Clinicians should be familiar with the variations 
of clinically important MCFA, which is com-
monly involved in peripheral occlusive arterial 
diseases, to improve effectiveness of diagnosis 
and treatment of various pathological conditions 
in the femoral region. Precise knowledge of the 
anatomy of MCFA is essential when performing 
both trochanteric and intertrochanteric osteoto-
mies and is also helpful to avoid iatrogenic avas-
cular necrosis of the head of femur in reconstruc-
tive surgery of the hip. This study on the height of 
origin of MCFA is important for preventing flap 
necrosis in plastic and reconstructive surgery and 
atriovenous fistula formed during puncture of fe-
moral artery in interventional radiology.
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SAŽETAK 

Cilj  Odrediti šemu porijekla medijalne cirkumfleksne femoralne arterije (MCFA), udaljenost izvorišta 
MCFA-a od središnje tačke ingvinalnog ligamenta i njene topografsko anatomske odnose na izvorištu, 
koji imaju veliki značaj u kliničkom radu. 

Metode  Na materijalu autopsijske grupe rađena je disekcija 42 natkoljenice i analizirani su topografsko 
anatomski odnosi MCFA. Svi podaci uneseni su u odgovarajuću šemu protokola koja je napravljena za 
ovo istraživanje, a koja je sadržavala: redni broj kadavera, starost i pol, stranu, topografsko anatomske 
odnose MCFA, dimenzije i varijetete, kao i udaljenost mjesta nastanka MCFA od središnje tačke ingvi-
nalnog ligamenta. 

Rezultati  Najčešće, kod 25 (59,5%) ekstremiteta, MCFA je nastajala od stabla duboke femoralne arte-
rije (DFA). Kod 14 (33,3%) ekstremiteta nastajala je od stabla femoralne arterije (FA), samo u jednom 
(2,4%) slučaju identifikovano je zajedničko izvorište DFA i MCFA, a kod dva ekstremiteta nije identi-
fikovana MCFA. Nivo nastanka MCFA bio je u prosjeku 44.2 mm udaljen od sredine ingvinalne veze, 
kada je arterija polazila od FA, kao i 57.9 mm prosječno u slučajevima nastanka od DFA.

Zaključak  Hirurzi i radiolozi moraju biti upoznati s varijacijama klinički značajne MCFA, često ošte-
ćene aterosklerozom, da bi poboljšali uspješnost dijagnostikovanja i tretmana različitih patoloških sta-
nja u femoralnoj regiji. 

Ključne riječi: varijacije, duboka butna arterija, klinički značaj, femoralna regija
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ABSTRACT

Aim To investigate correlation of vitamin B12 with obesity insulin 
resistance, metabolic syndrome.

Methods The cross-sectional and primary care-based study was 
carried out. Anthropometric, blood pressure measurements and bi-
oelectric impedance analysis (BIA) were recorded. Vitamin B12, 
folic acid, hemogram, insulin, ferritin, iron, total iron binding 
capacity and other biochemical tests were assayed. The subjects 
were grouped as obesity, overweight, control, metabolic syndro-
me (MetS) and insulin resistance (IR). Correlation of vitamin B12 
with body mass index (BMI), IR, age, and BIA was evaluated. 

Results The study enrolled 976 patients (obesity: 414, overweight: 
212, and control: 351). The mean age in groups of obesity, overwe-
ight and control were 35.9 ± 8.7, 28.9 ± 6.3 and 33.1 ± 8.7, res-
pectively (p = 0.142).  Vitamin B12 level was significantly lower 
in patients with obesity and overweight than healthy individuals 
(178.9 ± 25.2; 219.8 ± 78.5, and 328.5 ± 120.5, p < 0.001, respecti-
vely). Vitamin B12 level was lower in patients with MetS (+/-) and 
IR (+/-), but insignificant (p = 0.075 and 0.058, respectively). Si-
gnificant and negative correlation was observed between vitamin 
B12 and BMI (r =-0.221, p=0.001). No significant difference was 
observed between obese male and female patients (247.8 ± 89.1 
versus 235.5 ± 89.3 pg/mL, respectively, p=0.090). 

Conclusion Low Vitamin B12 level was associated with obesity 
and overweight, but not with insulin resistance, metabolic syndro-
me and gender. Vitamin B12 was negatively correlated only with 
body mass index.  

Keywords: vitamin B12, obesity, insulin resistance, bioelectric 
impedance analysis

Med Glas (Zenica) 2013; 10(2):203-210
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INTRODUCTION

Obesity is a chronic and complex diseases defi-
ned as an excess in body fat, and it is associated 
with many medical problems (1, 2). People with 
obesity are at great risk for diseases of metabo-
lic, cardiovascular, and mechanic disorders (3, 
4). Due to continuous increase in prevalence, 
it has become one of the most important public 
health problems in the world and diseases en-
countered by family physicians in primary care 
settings (5-7). In recent studies, vitamin defici-
encies, particularly vitamin D and B12, in obese 
patients were reported.  Vitamin B12 is required 
in DNA synthesis and red blood cell. It is invol-
ved in myelination in central nervous system. Vi-
tamin B-12, also known as cobalamin, is one of 
many vitamins belonging to vitamin B-complex. 
It occurs naturally in some foods such as meat, 
fish, shellfish and dairy products. Its absorption is 
complex and involves several steps (8, 9). 
Vitamin B12 deficiency is often under-diagno-
sed, thus it is not routinely tested by most family 
physicians and laboratory reference is not well 
defined. True prevalence of vitamin B12 deficien-
cy in general population is unknown (10, 11). It 
results from decreased intake, abnormal nutrient 
absorption, and rare inborn disorder of vitamin 
B12 metabolism. Abnormal absorption may be 
due to medications that decrease gastric acid se-
cretion, pernicious anemia, infection with giardia 
lamblia, and any disruption of the ileal mucosa 
such as Crohn and celiac disease (12). Although 
dietary habits of obese children may be with con-
sumption of high quantity of carbohydrate and 
fat and low in proteins from animal sources that 
contain vitamin B12. It was suggested that obesi-
ty could impair absorption and indirectly inborn 
errors of vitamin B12 metabolism. It was also re-
ported that poor dietary content, repeated short-
term restrictive diets and increased requirements 
were often seen in obese adults, and thus resulted 
in vitamin various deficiencies (13-15). 
Most studies reported on association of obesity 
with iron and vitamin deficiencies in children, 
but, the number of studies in adults are inconsi-
derable (15,16). Some of these studies reported 
that vitamin B12 deficiency was associated with 
obesity, while some reported that it was not asso-
ciated (17-20). 

The present study aimed to investigate associati-
on between vitamin B12 deficiency and patients 
with obesity and overweight, metabolic syndro-
me and insulin resistance.

PATIENTS AND METHODS

The study design and population

The study was designed as a cross-sectional case 
control. It was primary care-based study carried 
out in a family medicine clinic between May 2011 
and June 2012. The patients who were admitted 
to the family medicine clinic of Duzce University, 
School of Medicine, Department of Family Me-
dicine. All subjects gave oral informed consents. 
The patients with diabetes mellitus, pregnancy, 
pace-makers, end-stage renal disease, and chro-
nic obstructive pulmonary disease were excluded. 
Also, the patients under current treatment of corti-
costeroids, metformin, vitamin supplements, and 
long-term proton pump inhibitors (PPIs) used for 
more than 3 months. Age-matched lean healthy 
individuals were enrolled as a control group. The 
study was approved by the Ethic Committee of 
Duzce University, School of Medicine. 

Obesity and overweight, insulin resistance and 
metabolic syndrome definition

Obesity and overweight were defined as BMI ≥ 30 
kg/m2 and 24.9 < BMI < 30.0 kg/m2 according to 
the WHO criteria (21). Insulin resistance (IR) was 
accepted as HOMA-IR (Homeostasis Model of 
Assessment - Insulin Resistance) ≥ 2.5 (22). The 
HOMA-IR was calculated by formulation: (fasting 
glucose-mg/dL) x (fasting insulin-µU/mL) / 405. 
Metabolic syndrome (MetS) was defined as crite-
ria recommended by the NCEP ATP III (National 
Cholesterol Education Program Adult Treatment 
Panel III) and considered if the subject had at least 
three of the following five criteria: waist circumfe-
rence (WC) > 102 cm (male) or > 88 cm (female); 
blood triglyceride (TG) level ≥ 150 mg/dL, HDL 
cholesterol (HDL-chol) < 40 mg/dL (male) or < 50 
mg/dL (female), or under treatment of anti-lipid 
agents; blood pressure ≥ 130/85 mm-Hg or under 
treatment  of anti-hypertensive agents; and fasting 
blood glucose level ≥ 110 mg/dL or presence of di-
abetes mellitus (23). The MetS subgroup was for-
med with patients with obesity. IR subgroup was 
formed with both obese and overweight patients. 
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Measurements of blood pressure and anthropo-
metric parameters

All measurements were taken by two family physi-
cians after adequate training in these procedures. 
Blood pressure (BP) was measured in sitting po-
sition on the right arm using a sphygmomanome-
ter (Erka, Germany), after at least 5 minutes of 
resting and avoiding smoking and drinks conta-
ining alcohol and caffeine. The first appearance 
and disappearance of Korotkoff sounds were used 
to define the blood pressures. Readings were re-
corded to nearest even number and mean of two 
recordings 3 min interval was computed. 
Waist circumference (WC) was measured with 
subjects standing and wearing only underwear, 
using a stadiometer crossing midway between 
the lower rib margin and the iliac crest. Hip 
circumference (HP) was measured at the level 
of the greater trochanter. Height was measured 
with stadiometer to the nearest 0.5 cm with su-
bjects barefoot, standing in erect position with 
heels together and looking straight ahead. Wei-
ght was measured with a bioelectric impedance 
body fat analyzer after checking for zero point 
at each measurement, when subjects were wei-
ghed barefoot, standing still and without support, 
in light clothing after removing belts and other 
accessories and pockets. Body mass index (BMI) 
was calculated by a computer as weight divided 
by height squared (kg/m2). 

Bioelectric impedance body fat analysis 

A hand-to-foot single frequency biochemical im-
pedance analyzer with 50 kHz (Tanita, BF-510, 
Omron, and Netherland) was used. After entering 
the patients’ data such as height, age and gender 
in the BIA, electrodes were placed on their hand 
and foot. The subjects were fasting and were ba-
refoot wearing light clothing. All metallic acce-
ssories were removed. The patients with pace-
makers or pregnancy were excluded.   

Biochemical analysis

Blood samples were taken from all subjects 
between 08:00 and 10:00 after at least an 8-ho-
ur overnight fasting. All samples were assayed 
within the same day when taken. Blood samples 
for Hemogram test were drawn into a tube with 
ethylenediaminetetraacetic acid (ETDA). Lipid 

profile tests were assayed using the colorime-
tric method (Cobas 6000 C 501, Roche Diagno-
stic GmbH, and Mannheim Germany). Insulin, 
Thyroid stimulating hormone, Vitamin B12 and 
folic acid levels were assayed with solid-phase 
2-site chemiluminescent immunometric assay, so-
lid-phase competitive chemiluminescent enzyme 
immunoassay, solid-phase chemiluminescent 
immunometric assay, and competitive immuno-
assay, respectively (IMMULITE 2000, Siemens 
Healthcare Diagnostic, and Flanders, NJ, USA). 
Low density lipoprotein-cholesterol (LDL-Chol) 
was calculated using the Friedewald equation.

Vitamin B12 status

Vitamin B12 status was determined according 
to criteria defined by Stabler (24). Based on 
the criteria, vitamin B12 status was categorized 
as three: vitamin B12 deficiency if blood level 
of vitamin B12 was < 200 pg/mL, as marginal 
if vitamin B12 between 200-300 pg/mL and as 
adequate if vitamin B12 > 300 pg/mL.  

Statistical methods

The continuous variables were stated as mean ± 
standard deviation (SD). The categorical variables 
were stated as percentage. Normality distribution 
was evaluated with Kolmogorov-Smirnow test. 
All parameters in the study were normally distri-
buted. Independent continuous variables between 
two groups were analyzed with Student-T test. 
Independent continuous variables normally dis-
tributed between more than two groups were 
analyzed with ANOVA test, Bonferroni. Correla-
tion of vitamin B12 with BMI, IR, total fat (kg) 
and total fat (%) was analyzed with Pearson’s 
correlation.  Lineer regression analysis was used 
for correlation between BMI, insulin resistance, 
total fat (%) and total fat (kg). Significance was 
accepted, if p value was less than 0.05. 

RESULTS

The study enrolled 976 patients, 414 with obesity 
(66.9 % females and 33.1% males), 212 overwei-
ghed (67.9 % females and 32.1 % males), and 351 
controls (75.4 % females and 24.6 % males) (p = 
0.117). The mean age of the patients in the group 
with obesity was 35.9 ± 8.7 (21-53 years-old), in the 
overweight group 28.9 ± 6.3 (22-42 years-old), and 
in controls 33.1 ± 8.7 (19-51 years-old) (p > 0.05).  

Baltaci et al. Vitamin B12 and Obesity
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Body fat analysis with bioelectrical impedance of 
patients from groups was shown. The result of in-
dividuals in the control group was significantly di-
fferent from the patients with obesity and overwe-
ight (p<0.001 for total fat % and p<0.001 for total 
fat kg). Systolic and diastolic blood pressure of 
patients in control group were comparably lower 
than in the obese and overweight groups (p<0.001 
and p=0.003; p<0.001 and p<0.001, respectively). 
Hemoglobin level (Hb) in the control group was 
slightly lower than in other groups, but not signi-
ficantly (12.8 ± 1.4 mg/dL, 13.2 ± 0.8 mg/dL, and 
13.4 ± 2.1 mg/dL, respectively) (p > 0.05). It was 
observed that insulin resistance was significantly 
higher among the patients with obesity than tho-
se with lean body and overweight (p=0.001 and 
p<0.001), but there was no significant difference 
between participants with lean body and overwe-
ight (p=0.153) (Table 1). 

pg/mL), respectively (p<0.001) (Table 2).  Vita-
min B12 level in the overweight group was also 
lower than in obese patients, but it was not signi-
ficant (p>0.05). There were no significant diffe-
rences in folic acid, ferritin, TS and MCV values 
between groups (p=0.677, p=0.132, p=0.554, and 
p=0.399, respectively). Vitamin B12 level was 
lower in subgroups of metabolic syndrome (+/-) 
and insulin resistance (+/-), but not significant 
(p=0.075 and p=0.058, respectively). The compa-
rison of other values, folic acid, ferritin, TS and 
MCV between subgroups showed no statistical 
significance. Hemoglobin levels in subgroups of 
metabolic syndrome and insulin resistance were 
not different (Table 3, 4)

Body Mass Index Group
p*Obesity

(n = 414)
Overweight

(n = 212)
Control
(n = 351)

Age 
(years) 35.9 ± 8.7 28.9 ± 6.3 33.1 ± 8.7 0.273, 0.096, 

0.976
SBP 
(mm-Hg) 124.8 ± 14.3 112.2 ± 6.4 111.8 ± 8.3 0.005, <0.001, 

<0.001
DBP 
(mm-Hg) 81.1 ± 11.2 73.6 ± 4.8 71.9 ± 5.5 0.003, 0.001, 

0.983
TG 
(mg/dL) 151.2 ± 90.4 125.4 ± 58.3 88.9 ± 38.4 0.024, <0.001, 

0.021
HDL 
(mg/dL) 45.6 ± 10.1 56.3 ± 9.3 64.9 ± 15.5 0.001, <0.001, 

0.164
LDL 
(mg/dL) 106.7 ± 28.5 105.1 ± 10.7 102.9 ± 32.5 <0.001, <0.001, 

0.892
BMI 
(kg/m2) 37.5 ± 4.9 28.2 ± 1.6 22.1 ± 2.2 <0.001, <0.001 

<0.001
FBG 
(mg/dL) 98.9 ± 13.7 88.2 ± 5.1 88.9 ± 6.5 <0.001, <0.001, 

0.146
Total Fat 
(%) 42.6 ± 9.1 37.9 ± 3.8 23.7 ± 7.9 <0.001, <0.001, 

<0.001
Total Fat 
(kg) 12.2 ± 4.7 6.1 ± 0.9 3.7 ± 1.4 <0.001, <0.001

<0.001
ALT 
(U/mL) 26.2 ± 15.9 16.4 ± 8.9 14.9 ± 6.9 0.030, <0.001, 

0.005
AST 
(IU/L) 22.3 ± 6.7 14.2 ± 5.1 19.4 ± 6.4 0.005, 0.518, 

0.135
Uric acid
(mg/dL) 4.9 ± 1.5 4.5 ± 0.6 3.9 ± 0.7 < 0.001, 0.012, 

0.082

IR 3.1 ± 2.1 1.3 ± 0.9 1.1 ± 0.8 0.153, < 0.001, 
< 0.001

Table 1.  Comparison of insulin resistance, anthropometric 
and biochemical parameters in groups

* The significance between three groups SBP, systolic blood pressure; 
DPS, Diastolic Blood Pressure; TG, Triglyceride; HDL, High-density 
lipoprotein; LDL, light-density lipoprotein; BMI, Body Mass Index; 
FBG, Fasting Blood Glucose; ALT, Alaninaminotransferase; AST 
Aspartateaminotransferase IR, Insulin Resistance;

Vitamin B12 level was significantly lower in the 
obese and overweight groups than in control gro-
up: 178.9 ± 25.2 (143.5-228 pg/mL), 219.8 ± 78.5 
(124.1-498 pg/mL) and 328.5 ± 120.5 (148-540 

Body Mass Index Group
pObesity

(n = 414)
Overweight

(n = 212)
Control
(n = 351)

Vit B12 
(pg/mL) 178.9 ± 25.2 219.8 ± 78.5 328.5 ± 120.5 < 0.001,< 0.001, 

0.923
Folic acid 
(ng/mL) 8.8 ± 3.7 8.2 ± 4.3 7.4 ± 3.9 0.887, 0.769, 

0.916
Ferritin 
(pg/L) 60.1 ± 47.7 38.8 ± 19.9 33.3 ± 27.4 0.345, 0.157, 

0.857

TS (%) 20.8 ± 9.2 28.1 ± 12.1 19.1 ± 9.6 0.898, 0.786, 
0.992

MCV 
(fL) 83.3 ± 6.5 88.7 ± 4.8 83.1 ± 6.4 0.004, 0.238, 

0.064
Hb 
(mg/dL) 13.4 ± 2.1 13.2 ± 0.8 12.8 ± 1.4 < 0.001, 0.005, 

0.187

Table 2. Comparison of vitamin B12, folic acid and hemato-
logical values in groups

TS, Transferrin saturation; MCV, Mean Corpuscular Volume; Vit 
B12, Vitamin B12; Hb, Hemoglobin;

Metabolic Syndrome Group
pMetS (+)

(Mean  ± SD)
MetS (-)

(Mean  ± SD)
Vit B12 (pg/mL) 241.4 ± 83.2 238.43 ± 94.2 0.075
Folic acid (ng/mL) 8.5 ± 3.8 8.3 ± 3.7 0.677
Ferritin (pg/L) 55.8 ± 45.4 46.4 ± 38.4 0.132
TS (%) 22.3 ± 12.1 21.5 ± 11.6 0.554
MCV (fL) 83.4 ± 8.1 84.1 ± 5.6 0.554
Hb (mg/dL) 13.7 ± 1.6 13.1 ± 1.1 0.412

Table 3. Comparison of vitamin B12, folic acid and hemato-
logical values in metabolic syndrome subgroup

TS, Transferrin saturation; MCV, Mean Corpuscular Volume; Vit 
B12, Vitamin B12; Hb, Hemoglobin;

Insulin Resistance Group
pIR (+)

(Mean  ± SD)
IR (-)

(Mean  ± SD)
Vit B12 (pg/mL) 243.56 ± 6.14 234.59 ± 87.8 0.058
Folic acid (ng/mL) 8.8 ± 3.9 8.3 ± 3.8 0.404
Ferritin (pg/L) 45.7 ± 42.8 58.6 ± 42.9 0.052
TS (%) 22.9 ± 13.1 21.7 ± 10.1 0.376
MCV (fL) 85.3 ± 8.1 84.2 ± 6.1 0.218
Hb (mg/dL) 13.3 ± 0.8 12.9 ± 1.5 0.083

Table 4. Comparison of vitamin B12, folic acid and hemato-
logical values in insulin resistance subgroup

IR, Insulin resistance; 
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up was quite higher in control group (40.1% and 
37.7 % versus 17.1 %) (p<0.001) (Table 5). When 
vitamin B12 level was compared between male 
and female patients with obesity, no significant 
differences were observed (males: 248.1 ± 88.7 
versus females: 234.3 ± 90.7, p=0.090 in obesity; 
males: 236.6 ± 89.4 versus females: 269.9 ± 75.7, 
p=0.075; and males: 291.6 ± 102.3 versus fema-
les: 301.7 ± 104.3, p = 0.981) (Figure 1).

Groups
Vitamin B12 Status

pDeficient
(N, %)

Marginal
(N, %)

Adequate
(N, %)

B
M

I
(N

 =
 9

76
)

Control (N = 351)
Overweight (N = 212)
Obesity (N = 414)

60 (17.1) 154 (44.0) 137 (38.9)
< 

0.001
80 (37.7 ) 88 (41.5) 44 (20.8)

166 (40.1) 166 (40.3) 82 (19.6)

M
et

S
(N

 =
 4

14
)

MetS (+) (N = 244)
MetS (-) (N = 170)

101 (41.5) 99 (40.6) 44 (18.1)
0.686

65 (38.1) 69 (40.9) 36 (21.0)

IR
(N

 =
 6

26
)

IR (+) (N = 314)
IR (-) (n = 312)

116 (36.8) 133 (42.4) 65 (20.8)
0.284

103 (32.9) 128 (41.1) 81 (26.0)

Table 5. Comparison of vitamin B12 status according to body 
mass index, metabolic syndrome and insulin resistance

MetS, metabolic syndrome; IR, insulin resistance;

Figure 1. Comparison of vitamin B12 level between males and 
females in obesity, overweight and control groups

Vitamin B12 status (deficient, marginal and 
adequate) was compared according to BMI, 
MetS and IR groups. No significant differences 
for vitamin B12 status were observed in MetS 
and IR groups (p=0.686 and p=0.284, respecti-
vely). However, significant difference was obser-
ved between vitamin B12 status and BMI groups. 
Accordingly, the percentage of patients with vita-
min B12 deficiency in obese and overweight gro-

Figure 2. Correlation of vitamin B12 with BMI, IR, and body composition analysis. 2a) cor-
relation between vitamin B12 and total fat (kg) measured via bioelectric impedance analysis, 
revealing significant but weak negative correlation (r = -0.090, p = 0.031); 2b) negative 
and mild significant correlation between vitamin B12 and total fat (%) was demonstrated (r 
=-0.230, p=0.001); 2c) moderate significant and negative correlation between itamin B12 
and body mass index (r =-0.221, p=0.001); 2d)  Vitamin B12 was significantly and negatively, 
but weakly, correlated with insulin resistance (r =-0.078, p=0.048).
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Moderate significant and negative correlation 
was observed between vitamin B12 and BMI (r= 
-0.221, p=0.001) but weak negative correlation 
with insulin resistance, total fat (%) and total fat 
(kg) was detected (r =-0.078, p=0.048; r =-0.230, 
p=0.001, and r=-0.090, p=0.031, respectively) (Fi-
gures 2a, 2b, 2c, 2d). With linear regression anal-
ysis, it was found that only vitamin B12 was nega-
tively correlated with BMI: beta= -0.241, p=0.002 
(95 % CI: -5.055 and -1.116), but not with age, 
total fat (kg), total fat (%) and insulin resistance. 

DISCUSSION

Vitamin B12 deficiency is silent and common in 
general population (10). Causes of Vitamin B12 
deficiencies are multifactorial and associated 
with many health problems (8). Also, obesity is 
common and its prevalence is increasing in the 
world (2). Therefore, both health problems have 
gained importance in family medicine practice in 
the last decades. 
To the best of our knowledge, the present study 
was the first study which investigated the associ-
ation of vitamin B12 with body fat analysis (total 
fat % and total fat kg) in addition to BMI, IR, and 
MetS in obese and overweight patients. The study 
indicated that vitamin B12 deficiency is common, 
compared to healthy individuals. It is not more 
frequent only in patients with obesity, but also in 
those who are overweight. The study has shown 
that vitamin B12 level was correlated only with 
BMI, but not with IR, MetS, age and gender. 
Vitamin B12 deficiency in obesity, metabolic 
syndrome and its relation with insulin resistance 
was previously studied in several investigations 
among Turkish population. Guven et al. (25) re-
ported that vitamin B12 level was significantly 
lower in patients with metabolic syndrome than 
those without metabolic syndrome. Our study 
has found that vitamin B12 level was also lower 
in patients with metabolic syndrome than in the 
patients with non-metabolic syndrome but not 
significantly. All patients with metabolic and 
non-metabolic syndrome in our study were obe-
se, and it is the reason why we found no signifi-
cant difference. Vitamin B12 and folic acid su-
pplement in patients with metabolic syndrome 
improved insulin resistance and endothelial fun-
ction (26, 27). Therefore, we suggest that vita-
min B12 supplements may be better for patients 

with metabolic syndrome who have deficient or 
marginal level of vitamin B12.
Kaya et al. conducted a study on association 
between insulin resistance, obesity and vitamin 
B12 in patients with polycystic ovary syndrome. 
They concluded that obesity, insulin resistance 
and elevated homocysteine level were associated 
with vitamin B12 deficiency (28).   We investiga-
ted vitamin B12 deficiency in general population 
in the present study and found vitamin B12 corre-
lation with BMI, not with insulin resistance. 
Previously reported study on the association 
between vitamin B12 and obesity in middle-aged 
women have shown a significantly lower vitamin 
B12 in obese women and negative correlation 
with BMI (29). The current study investigated a 
correlation of vitamin B12 level with bioelectric 
fat analysis in both male and female patients with 
obesity and overweight, in addition to BMI, insu-
lin resistance, metabolic syndrome. 
Obese people are not only at risk for vitamin 
B12 deficiency, but also for iron deficiency. Pin-
has-Hamiel et al. (30) studied the association 
between obesity/overweight and iron deficien-
cy, and found that negative correlation of low 
iron deficiency with BMI, reporting the grea-
ter prevalence of iron deficiency in obese and 
overweight children and adolescents.  In con-
trast, the results of this study have shown lower 
but insignificant transferrin saturation and ferri-
tin level in the control group than in obese and 
overweight patients. 
Beside there was no significant difference 
between B12 level in males and females, male 
subjects with obesity and overweight had more 
vitamin B12 level, compared to female counter-
parts. In studies, various results regarding vita-
min B12 level between male and female indivi-
duals were reported (31-33). 
In some studies, it was reported that vitamin B 12 
deficiencies were associated with long-term use 
of metformin, histamine-2 blockers (H2-blocker) 
and proton pump inhibitors (34,35). In our study, 
the patients who had used metformin, PPIs and 
H2-blocker agents for over 3 months were exc-
luded. Additionally, it was shown that helicobac-
ter pylori infection was associated with vitamin 
B12 deficiency in recent studies (36-38). It was 
known that frequency of helicobacter pylori in-
fection and dyspeptic symptoms in obese patients 
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were common (39,41). The patients with obesity 
tend to use intermittently PPIs or H2-blockers 
to relieve dyspeptic complaints. Intermittent use 
can also cause vitamin B12 deficiency in obese 
people. 
There were two limitations of the study. Firstly, 
our study is cross-sectional. Secondly, serum ho-
mocysteine and methylmalonic acid level were 
not assayed in the study. Homocysteine and 
methylmalonic acid are used for determination 
of vitamin deficiency. Our study was primary 
care- based study, so those laboratory tests are 
not routinely used and they are not cost-effective 
in family medicine clinics. 
In conclusion, obesity and overweight are addi-
tional risk factors for vitamin B12 deficiency. In 

obesity, the reason for vitamin deficiency is mul-
tifactorial and modifiable. The physicians, parti-
cularly family physicians, should keep in mind 
that vitamin B12 level may be lower than in non-
obese people. They should check B12 level in pa-
tients with obesity and overweight, although they 
are asymptomatic. 
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ABSTRACT

Aim To investigate an influence of the concentration of proinfla-
mmatory cytokines tumor necrosis factor-alpha (TNF-α) in serum 
on the activity of inflammatory bowel disease (IBD).

Methods The IBD patients of both genders (n=60) were divided 
in two equal groups, ulcerative colitis (UC) and Crohn’s disease 
(CD).  Based on the result of activity index each group was subdi-
vided  in two subgroups: active and inactive phase of the disease. 
Age and gender matched apparently healthy individuals (n=30) 
involved in the control group. Serum TNF-α concentration was 
determined by enzyme linked immune-adsorbent assay (ELISA).

Results The significant difference (Mann-Whitney Test) in serum 
TNF-α level was found between healthy controls 28.86 pg/ml 
(28.74 – 29.19 pg/ml)  and  CD patients  (29.47 pg/ml (29.1 – 29.77 
pg/ml) (p < 0.05)  and UC patients 29.34 pg/ml (29.14 – 29.71 pg/
ml) (p < 0.05) respectively. Serum TNF-α level in patients with 
CD was higher compared to serum TNF-α level in patients with 
UC, but the difference was not significant (p > 0,05). There were 
no significant diferrences in serum TNF-α concentrations either in 
CD or UC patienets related to the phase of disease activity: active 
CD 29.53 pg/ml (29.20 – 29.90 pg/ml) vs inactive CD 29.26 pg/ml 
(29.15 – 29.53 pg/ml); active UC 29.53 pg/ml (29.32 – 29.85 pg/
ml) vs inactive UC 29.26 pg/ml (29.10 – 29.63 pg/ml). 

Conclusions Since there were no differences in serum TNF-α con-
centrations related to the disease activity we consider that TNF-α 
is not an adequate serum biomarker for an assessment of the dise-
ase activity in patients with IBD.

Key words: TNF-α, ulcerative colitis, Crohn’s disease 
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INTRODUCTION 

Inflammatory bowel disease (IBD) is an idiopa-
thic and chronic inflammatory disease of gastro-
intestinal tract (GIT). Ulcerative colitis (UC) 
and Crohn’s disease (CD) are two major types 
of IBD. Ulcerative colitis is characterized by 
inflammation of mucosa of large bowel, while 
CD may affect any part of GIT and is characte-
rized by transmural inflammation, fissuring and 
skip lesion (1). Inflammatory disorder in IBD is 
resulting from an imbalance between luminal 
bacterial flora and the immune system due to 
genetic and environmental factors. The chronic 
immune response in IBD occurred due to an 
inappropriate secretion of proinflammatory cy-
tokines in response to initial stimulating events 
(2). In both UC and CD, activated CD4+ T cells 
in the lamina propria and peripheral blood se-
crete inflammatory cytokines (1). CD4+ T cells 
have two major types: Th1 cells (interferon γ, 
TNF-alpha) and Th2 cells (IL-4, IL-5, IL-13). 
Th1 cells appear to induce transmural granulo-
matous inflammation that resembles CD, and 
Th2 cells (IL-4, IL-5, IL-13) appear to induce 
superficial mucosal inflammation resembling 
UC (1). Tumor necrosis factor-alpha (TNF-α), 
also known as cachectin, is a pro-inflamma-
tory cytokine largely produced by extravascu-
lar effectors cells, principally monocytes and 
macrophages (3). It functions as a multipotent 
modulator of immune response and further acts 
as a potent pyrogen. TNF-alpha circulates thro-
ughout the body responding to invasive stimuli 
(infectious agents or tissue injury), activating 
neutrophils, altering the properties of vascular 
endothelial cells, regulating metabolic activities 
of other tissues, as well as exhibiting tumorici-
dal activity by inducing localized blood clotting 
(4). TNF-alpha also inhibits lipoprotein lipase 
activity and induces a state of anorexia and wa-
sting similar to that observed in chronic neopla-
stic and infectious diseases (5). It can also in-
crease cell permeability, resulting in impairment 
of barrier function and edema formation (6). 
The TNF-α plays a central role in mucosal infla-
mmation, and is elevated in the gastrointestinal 
tract of some forms of inflammatory colitis (7). 
Recently, a growing body of information has 
pointed to a significant importance for TNF-α in 
the pathogenesis of inflammatory bowel disease 

(IBD), and anti-TNF agents have proven to be 
effective treatment of some individuals (1, 8). 
Previous findings support the hypothesis that 
proinflammatory cytokines are pivotal in the 
amplification of intestinal inflammation. TNF-
alpha, IL-6 and IL-1β induce the increased se-
cretion of other cytokines, and are themselves 
released by immune cells in response to cy-
tokine stimulation. As proinflammatory media-
tors TNF-α, IL-6 and IL-1β have a central role 
in the complex cytokine network (9). The signif-
icance of increased IL-1β secretion in the IBD 
has been well documented (10). In contrast, the 
studies of TNF-α in IBD have resulted in con-
flicting findings. In one study serum TNF-α le-
vel was increased (11), while other investigation 
could not confirm these findings (12). 
The aim of this study was to estimate if the serum 
TNF-α level could be used in the assessment of 
the disease activity in IBD.  

PATIENTS AND METHODS

The study included 60 IBD patients of both gen-
ders, 30 ulcerative colitis (UC) and 30 Crohn’s 
disease (CD) patients. Diagnosis of IBD was 
determined by a gastroenterologist based on 
anamnesis, clinical findings, laboratory tests, 
endoscopy with histopathology and radiological 
examinations in the respective health instituti-
ons. Based on UC activity index (UCAI) defi-
ned by Seo et al. (13) and activity index (AI) 
for CD patients defined by Van Hees et al. (14) 
studied groups were divided into subgroups of 
those displaying the active and inactive phases 
of the disease. Control group (n=30) represen-
ted age and gender-matched, apparently healthy 
individuals. These subjects were recruited from 
volunteers who had absence of clinical and bio-
chemical detection of inflammatory bowel dise-
ase or illness that can affect the observed para-
meters. All subjects involved in the study went 
through detailed anamnestic questionnaire, 
medical history, physical examination and stan-
dard laboratory analyses. Standard laboratory 
analyses include blood erythrocyte, leukocyte 
and platelets, differential blood count, hemo-
globin concentration, hematocrit, erythrocyte 
sedimentation rate, serum proteins, fibrinogen 
concentrations and glucose concentrations. 
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Written informed consents were obtained from all 
subjects. The study was carried out at the Institu-
te for Clinical Immunology of the University Cli-
nical Center in Sarajevo, with an approval from 
the Ethics Committee of the School of Medicine 
of the Sarajevo University. Investigations were 
carried out in accordance with the Declaration of 
Helsinki as revised in 2000.
Blood samples for serum TNF-alpha levels meas-
urement were taken from the cubital vein and 
maintained at room temperature for 30 minutes 
allowing for spontaneous coagulation. After the 
coagulation the samples were centrifuged at 3000g 
for 15 min, separated and frozen at -200C until the 
analysis was performed.
Serum TNF-alpha concentration was measured 
by enzyme-linked immunosorbent assay (ELI-
SA) method (R&D Systems; Quantikine, Inc, 
USA).  The lower limit of detection of this assay 
was 15.6 pg /mL.
The Shapiro -Wilk test of normality was used to 
test the distribution of variables. Since all variables 
were skewed they were presented as median and 
interquartile ranges. The difference in values of 
tested parameters was assessed by Kruskal-Wallis 
test. Afterwards, Mann-Whithey U-test was used to 
compare differences between two groups. A p value 
of < 0.05 was considered statistically significant. 

RESULTS

Serum TNF-alpha level was significantly higher 
(p < 0.05) both in Crohn’s disease, 29.47 pg/ml 
(29.15 – 29.77 pg/ml) and in ulcerative colitis pa-
tients, 29.34 pg/ml (29.14 – 29.71 pg/ml) than in 
healthy controls, 28.86 pg/ml (28.74 – 29.19 pg/
ml). Serum TNF-alpha level in Crohn’s disease 
patients was higher compared to serum TNF-α 
level in ulcerative colitis patients, but the diffe-
rence was not significant (p > 0.05) (Figure 1).
The median and interquartile ranges of TNF-
alpha serum level in active CD patients of 
29.53 pg/ml (29.20 – 29.90 pg/ml) was hi-
gher in comparison with inactive CD pati-
ents, 29.26 pg/ml (29.15 – 29.53 pg/ml), but 
the difference was not statisticlly significant 
(p > 0.05). Serum TNF-alpha concentration 
of active CD patients of 29.53 pg/ml (29.20 
– 29.90 pg/ml) showed significant difference 
(p < 0.05) compared to healthy controls, 28.86 
pg/ml (28.74 – 29.19 pg/ml). Comparison of 

Figure 1. Box-and-whisker plots of TNF-alpha serum levels 
(pg/ml) in the Crohn’s disease group, ulcerative colitis group 
and healthy control 
Solid horizontal lines denote the median value, box represents the 
25% and 75% interquartile ranges and whiskers represent mini-
mum and maximum values. 
NS, not significant compared with ulcerative colitis group 
p<0.05 compared with healthy controls

Figure 2. Box-and-whisker plots of TNF-alpha serum levels 
(pg/ml) in the healthy controls, inactive Crohn’s disease 
group and active Crohn’s disease group. 
Solid horizontal lines denote the median value, box represents 
the 25% and 75% interquartile ranges and whiskers represent 
minimum and maximum values. 
NS, not significant compared with inactive Crohn’s disease group  
p<0.05 compared with healthy controls

the serum TNF-alpha level of inactive CD pa-
tients, 29.26 pg/ml (29.15 – 29.53 pg/ml) with 
healthy controls showed a significant differen-
ce (p < 0.05) (Figure 2).

No significant difference (p < 0.05) was obser-
ved between active UC patients, 29.53 pg/ml 
(29.32 – 29.85 pg/ml) and inactive UC patients, 
29.26 pg/ml (29.10 – 29.63 pg/ml). A signifi-
cant difference (p < 0.05) in serum TNF-alpha 
level was found when active UC patients, 29.53 
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pg/ml (29.32 – 29.85 pg/ml), were compared 
with healthy controls, 28.86 pg/ml (28.74 – 
29.19 pg/ml), as well as inactive UC patients, 
29.26 pg/ml (29.10 – 29.63 pg/ml) and healthy 
controls (p < 0.05) (Figure 3).

DISCUSSION

The results of previous studies of the TNF-α and 
other proinflammatory cytokines (IL-1β, IL-8) 
level in plasma, stool and intestinal mucosa in 
IBD patients were contradictory (9,12,15).  Some 
authors (2,11,15,16) reported a significant incre-
ase in serum TNF-α level in IBD patients, and 
the others did not find any statistically significant 
difference in the serum TNF-α concentration 
between patients with ulcerative colitis, Crohn’s 
disease and healthy controls (9,12). The results of 
our study showed that the serum TNF-α level was 
significantly higher  in IBD patients compared to 
the healthy controls. The observed rise of TNF-α 
serum level is in accordance with results of Mae-
da et al. (17) who reported significant difference 
of serum TNF-α level in patients with IBD com-
pared to the healthy controls.
In this study there was no statistically significant 
difference in serum TNF-alpha level between 
two IBD groups although the level was higher in 
CD patients than in UC patients.  No differences 
were found in serum TNF-α level between active 
and inactive phase of the disease both in CD pati-
ents and UC patients. However, the comparision 

of active CD or UC patients with healthy controls 
has shown a statistically significant difference in 
serum TNF-α level. Moreover, a significant dif-
ference in serum TNF-alpha level between heal-
thy controls and in inactive CD patients, as well 
as inactive UC patients was found. Our results 
are not completely in accordance with results of 
Murch et al. (11) who observed a significant rise 
of serum TNF-α above control values in CD and 
UC patients in the active phase of the disease but 
not in the inactive phase.  
In IBD patients TNF-α level was measured not 
only in serum but also in stool (15), intestinal 
specimens (18) and isolated lamina propria mo-
nonuclear cells (2). Braegger et al. (15) reported 
that children with IBD have a significant increase 
in stool TNF-α concentration compared to heal-
thy children. They also found significantly higher 
concentrations of TNF-α in the stool of children 
in the active phase both of Crohn’s disease and 
ulcerative colitis compared to the control group, 
which is in accordance with our results related to 
serum TNF-α.  The stool TNF-α concentration in  
inactive phase of the disease, due to surgery or 
treatment with steroids, felt down to the control 
level.  These results suggest that measurements 
of stool TNF-α concentration may provide a sim-
ple way to monitor the disease activity in IBD.
Reinecker et al. (2) studied the secretion patterns 
of proinflammatory cytokines (TNF-α, IL-6 and 
IL-1β) from isolated lamina propria mononucle-
ar cells (LPMNC) isolated from colonic biopsi-
es from CD and UC patients. They showed that 
the spontaneous secretion of TNF-α by isolated 
LPMNC was very low in normal mucosa, as well 
as noninvolved IBD mucosa. On the contrary, 
the spontaneous secretion of TNF-α by LPMNC 
obtained from involved CD mucosa or UC mu-
cosa was elevated in comparison with the control 
group. These authors suggested that determinati-
on of proinflammatory cytokine secretion by iso-
lated LPMNC from colonoscopic biopsies may 
be a sensitive method for monitoring severity of 
mucosal inflammation in IBD patients.
Although our findings suggest that serum TNF-α 
level may not be associated with the disease ac-
tivity in IBD patients, additional studies may be 
necessary. The reason we have not found a signi-
ficant difference in serum TNF-α related to the 
disease activity may be due to the limit size of our 

Figure 3. Box-and-whisker plots of TNF-alpha serum levels 
(pg/ml) in the healthy control inactive ulcerative colitis group 
and active ulcerative colitis group
Solid horizontal lines denote the median value, box represents the 
25% and 75% interquartile ranges and whiskers represent mini-
mum and maximum values. 
NS, not significant compared with inactive ulcerative colitis group  
p<0.05 compared with healthy controls
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study sample. It is also possible that IBD patients 
might be exquisitely sensitive to low TNF-α le-
vels or that we missed elevation in TNF-α during 
our sampling, because of diurnal variation in se-
rum TNF-α level. The serum TNF-α level in our 
patients could be also influenced by prednisone 
that is a potent inhibitor of TNF-α production. It 
is possible that TNF- α may be unstable during 
storage because some authors report that TNF-α 
is unlikely to degrade during frozen storage.
In conclusion, due to absence of significant dif-
ferences in serum TNF-α level among IBD pati-
ents with active and inactive phase of the disease, 
serum TNF-α level cannot be recommended for 
assessment of the disease activity in IBD. 
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Serumska koncentracija faktora nekroze tumora alfa u procjeni 
aktivnosti  inflamatornih bolesti crijeva
Nesina Avdagić1, Nermina Babić1, Mensura Šeremet2, Marina Delić-Šarac3, Zahida Drače3, Amir 
Denjalić4, Emina Nakaš-Ićindić1

1Katedra za fiziologiju, Medicinski fakultet, Univerzitet u Sarajevu, 2Klinička mikrobiologija,  Klinički centar Univerziteta u Sarajevu, 
3Klinička imunologija, Klinički centar Univerziteta u Sarajevu, 4Fakultet zdravstvenih studija, Zenica, Bosna i Hercegovina

SAŽETAK

Cilj  Ispitati utjecaj koncentracije proupalnog citokina, faktora nekroze tumora alfa (TNF-α) u serumu 
na aktivnost inflamatornih bolesti crijeva (IBC). 

Metode  U studiju je bilo uključeno 60 pacijenata, oba spola, koji su podijeljeni u dvije jednakobrojne 
grupe, s ulceroznim kolitisom (UK) i Crohnovom bolešću (CB). Svaka je grupa, na osnovu aktivnosti 
bolesti, bila podijeljena u dvije podgrupe, aktivna i inaktivna faza.  Aktivnost bolesti utvrđena je na 
osnovu indeksa aktivnosti bolesti. Kontrolnu grupu (n=30) činili su zdravi ispitanici, odgovarajuće dobi 
i spola. Koncentracija TNF-α u serumu određivana je enzimskim imuno-vezujućim testom (ELISA). 

Rezultati  Utvrđena je značajna razlika (Mann-Whitney Test) u koncentraciji TNF-α u serumu zdravih 
ispitanika, 28.86 pg/ml (28,74 – 29,19 pg/ml) i bolesnika s Crohnovom bolesti 29,47 pg/ml (29,15 
– 29,77 pg/ml) (p < 0.05) i ulceroznim kolitisom 29.34 pg/ml (29,14 – 29,71 pg/ml) (p < 0,05). Kon-
centracija TNF-α u serumu bolesnika CB-a bila je veća u odnosu na koncentraciju TNF-α u serumu 
bolesnika UK-a, ali utvrđena razlika nije bila statistički značajna (p > 0,05). Ni kod bolesnika CB-a, 
ni kod bolesnika UC-a, nije utvrđena statistički značajna razlika u koncentraciji TNF-α u serumu u 
odnosu na aktivnost bolesti: aktivni CB 29,53 pg/ml (29,20 – 29,90 pg/ml) vs. inaktivni CB 29,26 pg/
ml (29,15 – 29,53 pg/ml); aktivni UK 29,53 pg/ml (29,32 – 29,85 pg/ml) vs. inaktivni UK 29,26 pg/ml 
(29,10 – 29,63 pg/ml). 

Zaključak  Budući da se koncentracija TNF-α u serumu nije značajno mijenjala u ovisnosti od aktiv-
nosti bolesti, TNF-α nije adekvatan serumski biomarker u procjeni aktivnosti bolesti kod bolesnika s 
IBC-om.

Ključne riječi: TNF-α, ulcerozni kolitis, Crohnova bolest.
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ABSTRACT

Aim To investigate the iMLSB prevalence in 142 methicillin-sensi-
tive (MSSA) and 48 methicillin-resistant (MRSA) in-patient (65), 
outpatient (75), and healthy carrier (150) Staphylococcus aureus 
isolates in Zenica-Doboj Canton, Bosnia and Herzegovina. 

Methods Disk diffusion testing by placing clindamycin (CLI) 
and erythromycin (ERY) disks 15 mm apart (edge to edge) on a 
Mueller-Hinton agar, as per CLSI guideline was performed. Two 
distinct induction phenotypes labelled as D and D+, and three non-
induction phenotypes designated as Neg, R (constitutive, cMLSB), 
and S (susceptible). Methicillin-resistance was confirmed by the 
presence of mecA gene by PCR. The genetic characterization was 
performed using spa-typing and the algorithm based upon repeat 
patterns (BURP). 

Results iMLSB was detected in six (2.1%) isolates, of which five 
(3.5%) (two outpatients and three carriers) were MSSA, and one 
(2.1%) (outpatient) MRSA. One of them, D+ phenotype (iMLSB) 
was obtained from a carrier (MSSA). None of the inpatients had 
iMLSB. HD phenotype was not detected. One (MRSA) isolate has 
shown negative phenotype.  Two strains with iMLSB originated 
from skin and soft tissue (MRSA) and eye infection (MSSA) be-
longed to the same MLST CC8, with different spa-types (t451 and 
t008, respectively). R phenotype (cMLSB) was detected in two (in-
patient) isolates (0.7%). 

Conclusion D test identified 2% of wrongly reported isolates as 
clindamycin sensitive. Despite low prevalence of S. aureus with 
iMLSB , it is a significant finding that they were mostly MSSA, 
and all were isolated from outpatients or carriers. D-test becomes 
an imperative part of routine antimicrobial susceptibility test for 
all S. aureus isolates.  

Key words: macrolide-lincosamide-streptogramin B resistance, 
cMLSB, iMLSB 

Med Glas (Zenica) 2013; 10(2):217-224
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INTRODUCTION

The importance of Staphylococcus aureus (S. au-
reus) as a human pathogen, apart from its ability 
to cause a diverse range of live-threatening infec-
tions in hospital as well as in community settings, 
is its extraordinary potential to develop antimi-
crobial resistance (1). Resistance to beta-lactam 
antibiotics is coded by the mecA gene which is si-
tuated on the mobile genetic element staphyloco-
ccal cassette chromosome mec (SCCmec) (2,3). 
The increasing prevalence of methicillin resistant 
S. aureus (MRSA) together with its resistance to 
many other antibiotics apart from beta-lactam 
antibiotics is an increasing problem which additi-
onally complicates the therapy and management 
of these infections (2,4,5). Clindamycin is con-
sidered to be one of the alternative agents with 
good in vitro and in vivo activity (6). 
Erythromycin  and clindamycin represent two di-
stinct classes of antimicrobial agents (macrolide 
and lincosamide, respectively) that inhibit prote-
in synthesis by binding to the 50S ribosomal su-
bunits of bacterial cells (7). It is well known that 
macrolide resistance in staphylococci is caused in 
two ways: either by ribosomal modification me-
diated by 23S rRNA methylases encoded by the 
erm genes (7), or by active efflux pump encoded 
by the msrA gene (8).  The target site modification 
mechanism, macrolide-lincosamide-streptogra-
min B (MLSB) resistance, results in resistance to 
erythromycin, clindamycin, and streptogramin B 
(5). This mechanism can be constitutive (cMLSB), 
where the rRNA methylase is always produced, or 
inducible (iMLSB), where methylase is produced 
only in the presence of an inducing agent (5). Eryt-
hromycin is an effective inducer, but clindamycin 
is a weak inducer (5). In vitro, S. aureus isola-
tes with cMLSB resistance are resistant to both 
erythromycin and clindamycin, and isolates with 
iMLSB resistance are resistant to erythromycin, 
but susceptible to clindamycin. In these strains 
in vivo therapy with clindamycin may select for 
constitutive erm mutants (5), which may lead to 
clinical failure (9). The isolates with msrA-medi-
ated efflux also appear erythromycin resistant and 
clindamycin susceptible by in vitro tests; howe-
ver, such isolates do not typically become clinda-
mycin resistant during the therapy (5).
An in vitro induction (disk diffusion, D-test) test 
can distinguish staphylococci that have inducible 

erm-mediated resistance from those with msrA-
mediated resistance (9,10). For erythromycin-re-
sistant isolates, induction tests can help laborato-
ries to determine whether results for clindamycin 
should be reported as susceptible (when the in-
duction test is negative) or as resistant (when the 
induction test is positive) (11). This test might be 
performed either as part of a standard disk diffusi-
on procedure or on an inoculum check agar plate 
(12). In the Steward et al. study several different 

D-zone phenotypes that had not been previously 
described in the literature were noted (11).
D-test could detect strains with constitutive resi-
stance which are resistant to all macrolides (14-, 
15- and 16-membered rings), lincosamides and 
streptogramin B, while inducibly-resistant strains 
are resistant only to 14- and 15-membered-ring 
macrolides (13). While broth dilution susceptibili-
ty tests fail to detect inducible resistance, this phe-
notype can be detected by the double-disk diffusion 
test, which is an induction test using closely positi-
oned erythromycin and clindamycin disks (13).
In the present study S. aureus isolates were tested 
with erythromycin and clindamycin by D-test to 
find out the prevalence of inducible clindamycin 
resistance in MSSA (methicillin sensitive S. au-
reus) and MRSA originated from the in-patients, 
outpatients, and carriers (healthy food handlers) in 
Zenica-Doboj Canton, Bosnia and Herzegovina. 

MATERIAL AND METHODS 

Sixty five and 75 consecutive, non-duplicate S. 
aureus strains isolated from various clinical  spe-
cimens in various hospital departments, including 
outpatient department, respectively, of the Canto-
nal Hospital Zenica (849 bed tertiary level hospital 
admitting about 25,000 patients/year, with 240,000 
patient-days) in the period December 2009–May 
2010 were included in the analysis. The total num-
ber of 150 consecutive, non-duplicate S. aureus 
strains isolated from nasal swabs of healthy food 
handlers admitted to the Laboratory for Sanitary 
and Clinical Microbiology of Cantonal Public He-
alth Institute Zenica in the period September 2007 – 
December 2009 were included in the study as well.
Population covered by these institutions is 
331,229 in Zenica-Doboj Canton (ten municipa-
lities), Bosnia and Herzegovina. 
S. aureus isolates were identified according to 
standard microbiological methods (14) using 
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sheep blood (5%) agar plate (Columbia agar base,  
Oxoid, Basingstoke, UK). All plates were incu-
bated at 35°C ambient air for 24h.  Isolates sus-
pected of being S. aureus from sheep blood agar 
were first checked for catalase and Gram stain, 
if it was necessary. All S. aureus isolates were 
confirmed by coagulase latex agglutination test 
(Oxoid). S. aureus isolates were tested for oxa-
cillin and cefoxitin sensitivity/resistance by disk-
diffusion method at Mueller-Hinton (MH) agar 
(Oxoid) (growth zone inhibition around 1 µg and 
30 µg oxacillin and cefoxitin disk, respectively) 
in accordance with CLSI (Clinical Laboratory 
Standards) (12). Isolates were stored at −70°C.
All S. aureus isolates were analyzed for the pre-
sence of the S. aureus-specific femA gene, and 
MRSA-specific mecA gene using a multiplex re-
al-time PCR assay (15). 
The disc diffusion method using Mueller-Hin-
ton agar (Oxoid, Besingstoke, UK) was used to 
test S. aureus against 11 antimicrobials (Oxoid) 
in accordance with CLSI (12): erythromycin (15 
μg), clindamycin (2 μg), imipenem (10 µg), cipro-
floxacin (5 μg), gentamicin (10 μg), vancomycin 
(30 μg), amikacin, (30 µg), rifampicin, RIF  (5 
µg); mupirocin (200 μg), trimethoprim/sulfa-
methoxazole (1.25/23.75 μg), chloramphenicol, 
CHL (30 µg). Multidrug resistance (MDR) was 
defined as resistance to three or more groups of 
antibiotics (beta-lactam drugs were excluded).
All erythromycin-resistant and erythromycin-sensi-
tive Staphylococcus strains were further tested by 
D-test for the presence of inducible clindamycin re-
sistance. The isolates were subcultured to trypticase 
soy agar plates containing 5% defibrinated sheep 
blood (Oxoid). On Mueller Hinton agar, standard 
recommendations for inoculum preparation and ino-
culation were followed (0.5 McFarland standard): 
erythromycin disc (2 μg) was placed at distance of 
15 mm (edge to edge) from clindamycin disk (15 
μg) (12). Following overnight incubation at 37 °C, 
the interpretation was done according to Steward et 
al (11): D phenotype (inducible MLSB) ERY R, CLI 
S (Blunted, D-shaped clear zone around CLI disk 
proximal to the ERY disk) (Figure 1A);
D+ phenotype (inducible MLS B) ERY R, CLI S 
(Blunted, D-shaped zone around CLI disk proxi-
mal to the ERY disk and small colonies growing 
to CLI disk in otherwise clear zone (Figure 1B); 
Neg phenotype (MSB) ERY R, CLI S (clear zone 
around CLI disk) (Figure 1C);

Figure 1. Five phenotypes observed in the induction clindamy-
cin test
A) D phenotype (inducible MLSB) ERY R, CLI S (Blunted, D-shaped 
clear zone around CLI disk proximal to the ERY disk);
B) D+ phenotype (inducible MLS B) ERY R, CLI S (Blunted, D-
shaped zone around CLI disk proximal to the ERY disk and small 
colonies growing to CLI disk in otherwise clear zone; 
C) Neg phenotype (MSB) ERY R, CLI S (clear zone around CLI 
disk);
D) R phenotype (constitutive MSB): no hazy zone, growth up to 
CLI and ERY disks;
E) S phenotype (no resistance) ERY R, CLI S (clear, susceptible 
zone diameters) 

A)

B)

C)

D)

E)
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HD phenotype (constitutive MLSB) ERY R, CLI 
R (two zones of growth appear around the CLI 
disk: one zone is a light, hazy growth extending 
from the CLI disk to the second zone where the 
growth is much heavier; the inner, hazy zone is 
blunted proximal to the ERY disk as in phenotype 
D; R phenotype (constitutive MSB): no hazy 
zone, growth up to CLI and ERY disks (Figure 
1D); S phenotype (no resistance) ERY R, CLI S 
(clear, susceptible zone diameters) (Figure 1E).  

The applied susceptibility criteria were accor-
ding to CLSI (12). Staphylococcus aureus ATCC 
25923 control strain was used. 
Real-time amplification of the spa locus, followed 
by sequencing, was performed as described be-
fore (16). The spa types were clustered into spa 
CCs using the algorithm based upon repeat pattern 
(BURP) with the Ridom Staph Type, version 1.5, 
software package (http://www.ridom.de) (17). The 
default settings recommended by the manufactu-
rer were used. Since it has been shown that spa 
typing, together with the algorithm BURP, yields 
results consistent with typing results obtained by 
multilocus sequence typing (MLST) (17-19), the 
associated CCs, as determined with MLST (multi-
locus sequence typing) were allocated through the 
Ridom SpaServer (http://spaserver.ridom.de).

RESULTS

During the period December 2009–May 2010 
140 consecutive, non-duplicate S. aureus strains 
obtained from clinical material of 65 in-patients 
and 75 outpatients, 31 (47.7%) and 14 (18.7%), 
of which were MRSA, respectively, were analy-
zed for inducible resistance to clindamycin. One 
hundred and fifty non-duplicate S. aureus  obtai-
ned from the nasal swab of healthy food handlers 
(carriers) in the period September 2007–Decem-

ber 2009, of which 3 (2.0%) were MRSA anal-
yzed for inducible resistance to clindamycin as 
well. Clinical isolates were obtained from vari-
ous clinical specimens of various hospital depar-
tments including outpatients department.
D-test detected inducible clindamycin resistan-
ce (iMLSB) in six (out of 290, 2.1%) S. aureus 
isolates, five (two outpatients and three carriers) 
MSSA, and one (outpatient) MRSA (from skin 
and soft tissue infection, SSTI). One of them 
showing D+ phenotype (iMLSB) belonged to 
MSSA carrier. None of the in-patient MSSA/
MRSA had iMLSB. Inducible clindamycin resi-
stance (iMLSB) was detected in one (MRSA) (out 
of 48, 2.1%) and in five (out of 142, 3.5%) MSSA 
isolates. One MRSA isolate (out of 48 outpatients, 
2.1%; out of 290 all S. aureus isolates, 0.3%) has 
shown negative phenotype (Table 1).

No (%) of isolates with disk diffusion 
phenotype

Settings MSSA/MRSA D D+ Neg HD R S
In-patients 
(n=65) 0 0 0 0 2 (3.1) 63 

(96.9)
MSSA (n=34) 0 0 0 0 1 33
MRSA (n=31) 0 0 0 0 1 30

Outpati-
ents (n=75) 3 (4.0) 0 1 (1.3) 0 0 71 

(94.7)
MSSA (n=61) 2 0 0 0 0 59
MRSA (n=14) 1 0 1 0 0 12

Healthy 
(n=150) 2 (1.3) 1 (0.3) 0 0 0 147 

(98.0)
MSSA n=147) 2 1 0 0 0 144
MRSA (n=3) 0 0 0 0 0 3

Total 
(n=290) 5  (1.7) 1 (0.3) 1 (0.3) 0 2 (0.7) 251 

(86.6)
MSSA n=243) 4 1 0 0 1 5
MRSA (n=47) 1 0 0 0 1 1

MSSA, methicillin-sensitive Staphylococcu aureus; MRSA, methici-
llin-resistant Staphylococcu aureus; D, inducible MLSB: ERY R, CLI 
S; D+ , inducible MLS B: ERY R, CLI S; Neg, MSB: ERY R, CLI S; 
HD, constitutive MLSB:  ERY R, CLI R;  R, constitutive MSB; S, no 
resistance: ERY R, CLI S.  

Table 1. Distribution of S. aureus phenotypes by disk-diffu-
sion induction test

Setting Protocol No Isolate origin
Zone inhibition (mm) 

Phenotype MRSA/MSSA spa-type
spa-CC  

(MLST CC)CLI ERY
In-patients

35991 throat I (20) I (20) R MRSA t1179 singleton
11678 surgical wound R (0) I (15) R MSSA t016 192 (22)

Outpatients
20733 SSTI S (30) R (12) NEG MRSA Non-typable
33005 SSTI S (25) R (0) D MRSA t451 008/024 (8)
84729 eye S (25) R (0) D MSSA t008 008/024 (8)
6120 nose S (25) R (0) D MSSA t084 084 (15)

Healthy food heandlers
22870 nose S R D MSSA t192 192 (22)
3759 nose S R D MSSA t026 excluded
38071 nose S R D+ MSSA t1107 002 (5)

Table 2. Characteristics of S. aureus isolates according to clindamicin inducible test

CLI, clindamycin, ERY, erythromycin; MSSA, methicillin-sensitive Staphylococcu aureus; MRSA, methicillin-resistant Staphylococcu aureus; 
CC, clonal complex; SSTI, skin and soft tissue infection; I, intermediate; R, resistant; S, susceptible
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The strains with iMLSB were mostly obtained 
from the nose, in three cases from carriers and in 
one case from outpatient clinical sample; two stra-
ins with iMLSB  originated from SSTI (MRSA) 
and eye infection (MSSA) belonging to the same 
MLST CC (clonal complex) 8, but they had dif-
ferent spa-types (Table 2). R phenotype (cMLSB) 
was detected in two (inpatient) isolates (out of 
290 of all S. aureus isolates, 0.7%). One of them 
(MRSA)  has shown intermediate zone inhibition 
to both erythromycin and clindamycin, and it was 
sensitive to all antibiotics (excluding beta-lactam 
antibiotics) (isolated from throat, belonged to spa-
type t1179). The other one (MSSA) has shown  in-
termediate zone inhibition to erythromycin but it 
was resistant to clindamycin, as well as to trimet-
hoprim-sulfametoxasole (isolated from surgical 
wound, it belonged to spa-type t016) (Table 2). 
No resistance to vancomycin, mupirocin or rifam-
picin was detected. There were 30 and 62 (46.8% 
and 96.9%) in – and outpatient MSSA isolates, res-
pectively, sensitive to all antibiotics tested (exclu-
ding of beta-lactams), and corresponding rates for 
MRSA were seven and four (22.6% and 28.6%), 
respectively. There were 127 (70.9%) MSSA and 
one (of the three) MRSA carriers’ isolates sensiti-
ve to all tested antibiotics. None of MSSA isolates 
from in- and outpatients were resistant to more 
than three antibiotics. Only one MRSA in both in- 
and outpatients (2.6% and 7.1%, respectively) was 
resistant to more than three antibiotics. Thirteen 
(7.3%) MSSA carriers’ isolates have shown resi-
stance to more than three antibiotics, but none of 
MRSA isolates (Table 3).

DISCUSSION

Among S. aureus isolates from our collection the 
prevalence of inducible clindamycin resistan-

ce of 2.0% was much lower comparing to other 
studies, which noted inducible clindamycin re-
sistance of 14.5% (20), 17% (21), 21% (22), or 
23.2% (23). Constitutive clindamycin resistance 
of 0.7% was also lower than in other studies in 
which 3.6% (20), and 26% (22) cMLSB were no-
ticed. Mostly, inducible clindamycin resistance 
is higher than constitutive (20,21,23). Low pre-
valence of both cMLSB and iMLSB found in this 
study was comparable to the study of Angel et 
al. where no constitutive clindamycin resistance 
was found, but 23.2% of inducible clindamycin 
resistance (23). Fokas et al. have reported higher 
cMLSB resistance of 60%, than iMLSB resistan-
ce, of 35% (24). The prevalence of inducible resi-
stance to clindamycin greatly varied in different 
geographical regions (11,21,24,25). 
Some authors have pointed out differences between 
MRSA and MSSA according to clindamycin in-
ducible resistance phenotypes. In most reports 
MRSA has shown higher prevalence of cMLSB 
than iMLSB phenotypes in comparison to MSSA 
(21,25,26), but there are some reports with oppo-
site findings (21,27). The results of this study have 
shown only two (hospital) isolates, one MSSA and 
one MRSA, with cMLSB phenotype, while five 
(of six) MSSA isolates have shown iMLSB phe-
notype. Only one MRSA had negative phenotype, 
while in the Gupta et al. study 16% of MRSA with 
this phenotype were found (28).
These differences in the prevalence of clinda-
mycin inducible resistance phenotypes are pro-
bably a consequence of various prescribing ha-
bits of physicians and frequencies of particular 
antibiotic usage. S. aureus from this collection 
have shown low prevalence of resistance to all 
antibiotics tested (except to gentamycin), as well 
as very low prevalence of multidrug resistance.

Percentages of resistance to antimicrobial agent*
Setting MRSA/MSSA IMP ERY VAN GEN AMK CIP CLI SXT CHL RIF MUP

Inpatients
MSSA (37) 0 0 0 10.5 0 0 2.6 4.5 4.8 0 0
MRSA (31) 14.3 6.9 0 75.9 0 3.2 3.4 18.6 7.7 0 0
Total (68) 5.6 2.9 0 38.2 0 1.5 2.9 10.3 5.7 0 0

Outpatients MSSA (65) 0 6.3 0 0 2.6 0 0 0 3.6 0 0
MRSA (14) 0 12.5 0 62.5 0 7.1 0 33.3 0 0 0
Total (79) 0 9.4 0 12.5 2.0 1.3 0 5.6 3.1 0 0

Food handlers MSSA (186) 0.5 1.9 0 6.9 22.4 12.6 1.7 4.0 5.2 0 0
MRSA (3) 0 0 0 66.7 0 0 0 0 0 0 0
Total (189) 0.6 1.6 0 7.9 22.0 12.5 1.9 4.0 5.1 0 0

Table 3. Antimicrobial resistance of S. aureus isolates

*IMP (10 µg); erythromycin, ERY (15 µg); vancomycin, VAN (30 µg);  gentamicin, GEN (10 µg), amikacin, AMK (30 µg); ciprofloxacin, CIP 
(5 µg);  clindamycin, CLI (2 µg); trimethoprim/sulfamethoxazole, SXT (25  µg); chloramphenicol, CHL  (30 µg); rifampicin, RIF  (5 µg); MUP, 
mupirocin (200 µg); MSSA, methicillin-sensitive Staphylococcu aureus; MRSA, methicillin-resistant Staphylococcu aureus;

Uzunović et al. Inducible clindamycin resistance
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Some authors reported higher prevalence of in-
ducible clindamycin resistance in MRSA of hos-
pitalized patients with bloodstream or wound 
infections (21). Although only six isolates from 
our study showed inducible clindamycin resi-
stance, it is a significant finding that none were 
from hospitalized patients, yet three of them were 
obtained from healthy food handlers (from nose 
samples), as well as five of them were MSSA 
(only one was MRSA). These isolates had diffe-
rent spa-types, all of them obtained from nose, 
eye or SSTI colonization/infection. Similarly to 
these results, Gupta et al. have reported higher 
incidence of iMLS B from community dwellers  
than from in-patients (28) which might also be 
attributed to local prescribing policy (21). 
In this study, D-test wrongly identified 2% of 
isolates as clindamycin sensitive, which is much 
lower than in the study of Debdas et al (25) whe-
re 23% of isolates were wrongly reported. In this 
study, the CLI and ERY disks were placed 15 mm 
apart, because Steward et al. study has shown that 
the tests are much more difficult to interpret when 
the disks are placed more than 20 mm apart (11).
The two phenotypes by D- induction test were obta-
ined in this study, each of them had distinct blunting 
of the inhibition zone proximal to the ERY disk, one 
with a clear zone of inhibition (D phenotype) and 
the other one with small colonies within the zone of 
inhibition (D+ phenotype), as it was previously des-
cribed by Steward et al (11). Although there is no 
clinical significance to differentiate between these 
two phenotypes, it is very important for microbi-
ological laboratories to recognize both phenotypes 
because these two phenotypes correlate with the 
presence of ermA and ermC genes, respectively 
(10,11), and because of the therapeutic implications 
of using clindamycin for the treatment of patient 

with inducible resistance to clindamycin. However, 
according to Steward et al study, isolates may har-
bor two or more macrolide resistance genes (11). 

Most of the laboratories perform the D-zone 

induction test focused on identifying inducible 
clindamycin resistance among isolates that are 
erythromycin resistant but clindamycin suscep-
tible, on routine testing. However, majority of 
published data are related to the performance 
of D-zone test for all S. aureus isolates regar-
dless of erythromycin/clindamycin resistance 
(11,21,27,28). 

For a clinical laboratory, the differentiation of 
inducible MLSB

 (D and D+ phenotypes) iso-
lates (erm-mediated) from isolates with Neg-
phenotype of resistance (msrA-mediated) is of 
critical importance because of the therapeutic 
implications of using clindamycin for the tre-
atment of patients with inducible clindamycin-
resistant S. aureus isolates (9). However, di-
fferentiating D- from D+- phenotypes could 
also provide information to help characterize 
isolates for epidemiologic studies in healthca-
re and community settings (11). The D-zone 
test should not be set on strains that are already 
known to be resistant to both ERY and CLI (11).  
Since the iMLS B resistance mechanism is not 
recognized by using standard susceptibility test 
methods and its prevalence varies according to 
geographic locations, D-test becomes an impe-
rative part of routine antimicrobial susceptibility 
test for all clinical isolates of S. aureus. Failure 
to identify iMLS B resistance may lead to clini-
cal failure of clindamycin therapy. Conversely, 
labelling all erythromycin-resistant S. aureus as 
clindamycin-resistant prevents the use of clinda-
mycin in infections caused by truly clindamycin-
sensitive staphylococcal isolates. 
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SAŽETAK

Cilj  Istražiti inducibilnu (iMLSB) prevalenciju kod 142 osjetljiva na meticilin (MSSA) i 48 na meticilin 
rezistentna (MRSA) izolata Staphylococcus aureus kod bolničkih (65) i vanbolničkih pacijenata (75), te 
kod zdravih kliconoša (150), u Zeničko-dobojskom kantonu (Bosna i Hercegovina). 

Metode  Izolati su testirani disk-difuzijskom metodom; klindamicin (CLI) i eritromicin (ERY) diskovi 
postavljeni su na udaljenost od 15 mm na Mueller-Hintonov agar, u skladu s CLSI-om. Dva različita 
indukciona fenotipa označeni su kao D i D+, a tri neindukcijska fenotipa označena su kao Neg (nega-
tivni), R (konstitutivni, cMLSB) i S (osjetljiv). Rezistencija na meticilin potvrđena je prisutnošću mecA 
gena pomoću PCR-a. Genetička karakterizacija urađena je pomoću spa-tipizacije i BURP-a (algorithm 
based upon repeat patterns). 

Rezultati  iMLSB je detektirana u šest (2.1%) izolata, od kojih su pet (3.5%) (dva vanbolnička i tri 
kliconoše) bili MSSA, i jedan (2.1%) (vanbolnički) MRSA; jedan je pripadao D+ fenotipu (iMLSB) (kli-
conoša, MSSA). iMLSB nije detektiran kod bolničkih izolata. HD fenotip nije detektiran. Jedan (MRSA) 
izolat pokazao je negativan fenotip. Dva izolata s iMLSB , dobijeni iz infekcije kože i mekih tkiva 
(MRSA), te infekcije oka (MSSA), pripadali su istom MLST CC8, ali s različitim spa-tipovima (t451 i 
t008). R fenotip (cMLSB) je detektiran kod dva (bolnička) izolata (0.7%). 

Zaključak  D-testom je detektirano 2% pogrešno određena izolata kao osjetljive na clindamicin. Uspr-
kos niskoj prevalenciji iMLSB S. aureus, od važnosti je da su svi bili MSSA, i izolirani su kod vanbol-
ničkih pacijenata i kliconoša. D-test je važan dio rutinskog testiranja izolata S. aureus na antibiotike.  

Ključne riječi: makrolid-linkozamid-streptogramin B rezistancija, cMLSB, iMLSB
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ABSTRACT

Aim To determine justifiability of oral glucose tolerance test 
(OGTT) in non diabetic patients with metabolic syndrome 
(MetS). 

Methods It was included 398 patients attended to Outpatient Cli-
nics of Sisli Etfal Training and Research Hospital. Eligible patients 
were assigned as patients with MetS according to International 
Diabetes Federation (IDF) criteria.  

Results After OGTT, there were 7 (2%) diabetic patients, 119 
(30%) patients had impaired glucose tolerance (IGT) and 272 
(68%) were normal. Height, weight, waist circumference, fasting 
glycemia, high density cholesterol  were not different between 
IGT and non IGT group. 

Conclusion OGTT is necessary in MetS non diabetic situation for 
detection early prediabetic patients. 

Key words: glucose tolerance test, metabolic syndrome
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INTRODUCTION

The Metabolic Syndrome (MetS) was first described 
in 1998 by Reaven as ‘’syndrome X’’ and termed a 
multi – metabolic syndrome or insulin resistance (1) 
since major organizations released the definition of 
the MetS.  Prediabetes, identified by impaired fast-
ing glucose (IFG) and/or impaired glucose tolerance 
(IGT), may predict future development of diabetes 
mellitus (DM). MetS, a clustering of abnormalities 
thought to be related to one or both - insulin resistance 
and increased central adiposity (2). A proinflamma-
tory state probably contributes to the syndrome (3). 
The increased risk for type 2 diabetes and cardiovas-
cular disease demands therapeutic attention in the 
MetS patients (4). Although MetS is a well known 
risk factor for type 2 DM, it seems that it is a separate 
entity independent from prediabetes and type 2 DM 
(5). The identification of IGT, at which stage inter-
vention strategies are often initiated, requires a 2-hour 
OGTT. Because such  test may not be easily applied 
in community settings, the use of routinely measured 
clinical variables to detect individuals at high risk of 
diabetes would offer a practical alternative. 
The purpose of the present study was to investiga-
te the association between MetS and the develo-
pment of glucose tolerance status in a retrospecti-
ve study of a defined Turkish population.

PATIENTS AND METHODS

A total of 416 patients who consulted with MetS, 
50,32±10.21 years old attending MetS and hyperten-
sion outpatient clinics of Sisli Etfal Hospital, Turkey, 
were studied retrospectively between January 2007 
and February 2009. Data of patients files have been 
completed and recorded in May 2010. All analyses 

have been done based on patients’ documentations. 
Our hospital reflects Turkish population by welcom-
ing people all around the country. It is located in the 
centre  of metropolis of Istanbul and has a great posi-
tion for patients who have hypertension. Exclusion 
criteria for this study were a prior diagnosis or treat-
ment of diabetes, being pregnant or breastfeeding, 
taking glucocorticoids, having liver or renal disease. 
Eighteen patients had not been taken into the study 
because all of them had been using medication for 
hypertension. Eligible patients were assigned as 
patients with MetS according to the International 
Diabetes Federation (IDF) criteria and divided as 
patients having IGT or normoglycemic after OGTT. 
Glucose and triglyceride levels were measured by 
enzymatic methods and HDL cholesterol was meas-
ured by direct method. In subjects having fasting 
glucose < 100 mg/dL, the 2003 American Diabe-
tes Association definitions of IGT (2-h glucose ≥ 
140mg/dL and < 200 mg/dL) were used (6). The 
IDF definition required elevated waist circumference 
plus two of the other four following components: el-
evated waist circumference (94 cm in male and 80 
cm in female), hypertriglyceridemia (≥ 150 mg/dL), 
low high density cholesterol level (<40 mg/dL in 
male and <50 mg/dL in female), high blood pressure 
(systolic blood pressure more than 130 mmHg and/
or diastolic blood pressure 85 mmHg and/or phar-
macological treatment), and elevated fasting glucose 
(100 mg/dL and/or pharmacological treatment). Sta-
tistical significance was defined as a p<0.05.

RESULTS

Baseline characteristics of the study population 
(MetS group), females and males, are presented in 
Table 1. 

No (%) of females (n=278) No (%) of males (n=113)

Characteristics IGT
(n= 95) 

non IGT
(n= 183) p IGT

(n= 24)
non IGT
(n=89) p

Age (years) 52.35 ±10.31                           50.02±10.26 0.134 56.52 ±13.94                              50.36±1171 0.598
Height (cm) 156.89±6.43 155.63±6.69 0.064 158.17±6.90 155.62±6.95 0.105
Weight (kg) 82.44±16.31 79.17±13.99 0.092 83.23±21.09                            79.40±13.33 0.639
Waist circumference (cm) 98.07±10.97 95.45±10.61 0.102 102.88±13.41                   100.78±10.39       0.883
Body mass index (kg/m2) 33.48±6.32 32.72±5.59 0.402 33.20±7.82                       32.77±4.98         0.891
Weight/height ratio 0.63±0.07 0.62±0.07 0.725 0.63±0.07                         0.62±0.07         0.725
Systolic blood pressure (mmHg) 143.65±18.80 143.35±22.49         0.503 143.65±18.80                           143.35±22.49 0.503
Diastolic blood pressure (mmHg) 89.01±12.20                     87.41±10.92       0.259 90.52±8.80                               86.37±12.15 0.057
Hypertension period (years) 7.12±7.37                        5.70±6.68          0.233 4.41±3 .96                         3.88±3.90         0.175
Triglyceride level (mg/dL) 182.74±100.74                154.64±99.63        0.008 196.88±96.75                       193.17±53.48   0.013
High density cholesterol (mg/dL) 49.50±11.87                    50.89±13.99        0.662 46.82±12.36                       42.82±9.02        0.189
Fasting glucose level (mg/dL) 93.36±5.72                      92.94 ±5.09        0.385 93.36±5.72                        92.94 ±5.09       0.385
2-h glucose level (mg/dL) 160.93±16.76                  101.27±20.87       0.001 162.70±13.98                       98.26±24.81      0.001

Table 1. Baseline characteristics of the study population

IGT,  impaired glucose tolerance; nonIGT, non impaired glucose tolerance 
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According to 2-h OGTT, 7 (2%) patients were di-
abetics (four female, three male), 119 (30%) had 
IGT and 272 (68%) were euglycemic. Among 
females, 95 (33%) had IGT, 183 (66%) had not 
IGT. Among males, 24(21%) had IGT and 89 
(77%) did not have IGT (Table 2). 
In MetS group 282 (70%) were female and 116 
(30%) were male. The number of patients with IGT 
were higher in females than in males (p=0.001). 
Age, height, weight, waist circumference, body 
mass index, blood pressure, high density chole-
sterol, fasting glucose, were not different between 
IGT and non IGT group in females and males 
(p>0.05). Triglyceride was different in females 
and males between IGT and non IGT group.   

DISCUSSION

In this study we would like to share our experiences 
about the relationship between the MetS and OGTT. 
The results of this study have shown in MetS sub-
jects non diabetics IGT was significantly frequent 
among normoglycemic patients, and in terms of  
MetS ratio, females formed 33%, males 21% of 
the total amount. This is explained by worsening 
of metabolic parameters rapidly after menopause in 
females. Of course, long term follow-ups allowing 
evaluating the rate of prediabetes or type 2 diabetes 
developments in these patients would better clarify 
the issue. A number of studies have shown an asso-
ciation between MetS and increased risk of diabetes 
and cardiovascular disease (7). Interestingly, fasting 
glucose  values did not show significant difference 
within IGT and non IGT groups in this study. Also 
other metabolic parameters in both groups, except 
triglyceride, did not show any significant differ-
ence. So we can conclude that triglyceride level is 
more important than other parameters in terms of 
pre-diabetes. Therefore, it is monitored that OGTT 
test is important to clarify diabetes potential for pa-
tients with MetS. The Diabetes Prevention Program 
randomized trial showed that intensive lifestyle 
intervention and metformin therapy can reduce 
the incidence of MetS and also the prevalence of 

MetS at follow-up (8). Other randomized control-
led trials have confirmed that lifestyle intervention 
can reduce the prevalence of MetS (9). Therefore, 
implementing intervention strategies for individu-
als with the syndrome may be a practical solution 
to prevent, or least to delay the onset of diabetes. 
However, impaired glucose tolerance is determined 
by means of a 2-hour OGTT, which is often not ac-
cessible or easy to perform in community settings. 
Although MetS at baseline had low sensitivity and 
low positive predictive value for detecting future 
diabetes, it had high specificity and high negative 
value for correctly identifying disease-free individ-
uals at follow-up (10). Observations were reported 
in the Strong Heart Study, that the risk of diabetes 
was higher among those with metabolic syndrome 
than among those without the syndrome (11). In the 
present study, about 30% of patients with MetS had 
IGT and higher comparing the prevalence of IGT 
in Turkey (6.7%) by international standards (12). 
On the other hand, the presence of IGT in about 
30% of  normoglycemic patients suggests that IGT 
is an important component of MetS. In particular, 
it is largely unknown what proportions of partici-
pants with IGT have the MetS and whether this 
varies by ethnicity, age, and sex. Clearly, because 
an elevated blood glucose level is a common crite-
rion for all definitions, a close association is to be 
expected. This association may be even stronger 
in the subgroup of people with both IGT and im-
paired fasting glucose. In the AusDiab study while 
the MetS is an effective predictor of incident diabe-
tes, the MetS was no better at predicting diabetes 
than a single blood glucose measurement (13). In a 
study the MetS affected approximately half of the 
participants in the diabetes prevention program at 
baseline (14). Diamantopoulos et al.(15) demon-
strate that MetS and prediabetes have an overlap-
ping pattern. Another study suggests the addition 
of abnormal 2-hour plasma glucose as a criterion 
for the MetS, when fasting glucose is normal (16). 
MetS is an important public health problem and its 
prevalence is increasing in the world  and analyses 
of clinical trial documents lower a risk of new-onset 
diabetes with use of hypertensive treatment (17).  
Some classes of antihypertensive, notably calcium 
channel blockers, angiotensin-converting enzyme 
inhibitors and angiotensin II receptor blockers, 
have been shown to reduce the incidence of new-
onset diabetes in patients with metabolic syndrome 
(18). The prospective studies show that the MetS, 
regardless of how it is defined, is a significant pre-

No (%) of patients

Sex DM IGT Normal

Females    282 (70%) 4 (1%) 95 (33%) 183 (66%)
Males    116 (30%) 3 (2%) 24 (21%) 89 (77%)
Total   398 (100%) 7 (2%) 119 (30%)    272 (68%)

Table 2. Results of OGTT in MetS subjects non diabetics 
(Fasting glucose < 100 (mg/dl)

OGTT, oral glucose tolerance test; MetS, Metabolic Syndrome; DM, 
diabetes mellitus; IGT,  impaired glucose tolerance  
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dictor of incident diabetes in many different popula-
tions, including Native Americans, U.S Hispanics, 
Mexicans, Turks, Chinese, and Europeans (19). In 
our study the percentage of IGT is higher than DM. 
We can propose that prevention or delay of the onset 
of type 2 DM is possible in diabetics by changes in 
lifestyle or by pharmacotherapy. MetS is not a diag-
nostic tool; however, the syndrome and its compo-
nents may be used to communicate increased risk of 
diabetes. Finally, it acknowledges that this syndrome 
is effective in predicting future diabetes but questions 
its predictive value beyond glucose intolerance. The 
present study is not a population-based prevalence 
study and cannot be generalized for population. The 
other inconvenience of this study is that OGTT were 
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ABSTRACT

Aim To evaluate the relationship between the levels of plasma co-
enzyme Q10 (CoQ10), a known antioxidant, and severity of the 
coronary atherosclerosis (AS) measured by Gensini score.

Methods Patients with coronary artery disease (CAD) were enro-
lled to the study between 2010 and 2011 in cardiology outpatient 
clinics.  They were admitted for diagnostic coronary angiography 
or angioplasty for typical indications. The Gensini scoring system 
was used to calculate CAD severity. Serum CoQ10, total chole-
sterol (TC), HDL cholesterol, LDL cholesterol, and triglyceride 
levels were assessed.  

Results One hundred thirteen subjects (83 CAD, 30 controls) were 
included. The patients with CAD were separated into three groups 
according to Gensini score. The serum levels of CoQ10, CoQ10/
TC, CoQ10/LDL-C, CoQ10/TG rates in the subjects of mild and 
severe AS groups  were significantly lower than the control group 
( p<0.016 for all control vs. AS group comparisons). There were 
no significant differences in serum levels of CoQ10 and CoQ10/
TC, CoQ10/LDL-C, CoQ10/TG rates between the mild and severe 
AS groups.

Conclusion This study revealed that although the serum CoQ10 le-
vels were lower in stable CAD, there was no relationship between 
the severity of CAD and serum CoQ10 levels in patients with sta-
ble angina pectoris.

Key words: atherosclerosis, Gensini score, antioxidant
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INTRODUCTION 

Atherosclerosis (AS) is related with free oxygen 
radical generation leading protein and lipid pe-
roxidation causing mechanical and bioenergetic 
incompatibilities (1-5). Therefore, antioxidants 
had a preventive role in the atherosclerotic pro-
cess. It is suggested that this effect is due to pro-
tection of  lipid fraction within the low-density 
lipoprotein (LDL) particle against oxidation by 
free radicals (6,7).
Coenzyme Q (CoQ10) is an essential part of the 
mitochondrial respiratory chain and an antio-
xidant, a membrane stabilizer, scavenging free 
radicals and inhibiting lipid peroxidation (8, 9). 
Sixty percent of CoQ10 is associated with LDL 
that is transported by a different class of plasma 
lipoproteins (10). 
In the literature, there are many studies investi-
gating the relationship between CoQ10 and co-
ronary AS but not about the severity of the AS 
(11, 12). 
The aim of this study was to evaluate the relation-
ship between level of plasma CoQ10 and severity 
of the coronary atherosclerosis in patients with sta-
ble angina pectoris measured by Gensini score. 

PATIENTS AND METHODS

Patients and controls

The patients and controls were included at the 
cardiology outpatient clinics of Mustafa Kemal 
University in the period between 2010 and 2011. 
The study was approved by the Ethical Commi-
ttee for Human Research of the Dicle University 
and all participants gave informed consent.
One hundred thirteen subjects (83 patients, 30 
controls) were enrolled at the current study. All 
the patients had stable coronary artery disease 
(CAD) who were admitted for diagnostic co-
ronary angiography or angioplasty for typical 
indications. Family history was defined as the 
presence of heart disease in father or brother dia-
gnosed before the age of 55 years and in mother 
or sister diagnosed before the age of 65.  Exclu-
sion criteria were clinically significant valvular 
heart disease and left ventricular systolic dysfun-
ction (EF≤50%), arrhythmia, and inflammatory 
disease, symptoms of overt heart failure, acute 
coronary syndromes, and age over 85 years. Su-

bjects with CAD were using beta blocker, ACE 
inhibitor and acetylsalicylic acid treatment. The 
cases using statins were excluded because of the 
possible inhibiting effect of this drug on ubiqui-
none production by interfering in the mevalonate 
pathway (12).
The control group consisted of 30 clinically heal-
thy individuals without any plaque in the carotid 
artery as assessed by ultrasound. Additionally, 
these individuals were reported not to have a hi-
story of cardiac treatment, liver, kidney, or thyro-
id disease, not to use statins, nor to be vegetarian. 
Apart from occasional pain relievers, none of the 
controls were taking any lipid-lowering medica-
tion or antioxidants.

Coronary angiography and severity of coronary AS

Coronary angiography was done by the Judkins 
technique via femoral artery. The angiographic 
features that included the localization of lesion 
and the rate of stenosis, of all coronary patholo-
gies in the index coronary angiogram were obta-
ined by thorough investigation of the angiogram. 
Coronary artery disease was known as luminal 
diameter stenosis greater than 50% of at least one 
major epicardial coronary artery. The Gensini 
score was used to evaluate the severity of coro-
nary disease (13). This method shows narrowing 
of the coronary arteries as 1 for 1-25% stenosis, 2 
for 26-50% stenosis, 4 for 51-75% stenosis, 8 for 
76-90% stenosis, 16 for 91-99%, and 32 for total 
occlusion. The score is then multiplied by a fac-
tor that represents the importance of the lesion’s 
location in the coronary artery system. According 
to Gensini location scores, 5 points were used for 
the left main lesion: 2.5 for the proximal left ante-
rior descending (LAD) or left circumflex (LCX) 
artery (1.5 for the mid segment LAD and LCX); 1 
for the distal segment of LAD and LCX, first di-
agonal branch, first obtuse marginal branch, right 
coronary artery, posterior descending artery, and 
intermediate artery; 0.5 for the second diagonal 
and second obtuse marginal branches. The grades 
of luminal narrowing were detected in relation to 
the consensus of two experienced cardiologists.
The 83 patients with coronary stenoses were divi-
ded into two groups according to Gensini score; 
namely cases of mild AS (n = 32, Gensini score 
1–20), and severe atherosclerosis (n = 51, Gensi-
ni score > 20) (14). 
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Echocardiography 

The two-dimensional and Doppler examinations 
were performed using a commercially available 
ultrasound system (VIVID 5S, GE Vingmed Ul-
trasound, Horten, Norway) with a 3.5-MHz pha-
sed-array transducer. Global left ventricul (LV) 
systolic function was assessed by calculating the 
EF, which was measured by determining LV vo-
lumes from apical four- and two-chamber views 
using modified Simpson’s method. On Doppler 
echocardiography, the myocardial performance 
index (MPI) was calculated as the sum of the iso-
volumetric relaxation and contraction time divi-
ded by ejection time (15).

Collection of samples

Each collected blood sample was immediately 
centrifuged at 4000 rpm +4C0 for 10 min and 
then transferred into an eppendorf tube. Samples 
were transferred on ice and kept in -70C0 freezer 
until the end of the study which was completed.

Analytical measurements

CoQ10 levels were determined by reversed-pha-
se high-performance liquid chromatography with 
ultraviolet detection (RP-UV-HPLC) (Agilent 
110 series, Chrosystems, California, USA) (16). 
Total triglycerides (TG) and the sum of HDL-
Cholesterol (HDL-C), LDL-Cholesterol (LDL-C) 
and very low density lipoprotein (VLDL) and 
were measured directly using the assay kits (Bo-
ehringer Mannheim, Germany). HDL cholesterol 
(HDL-C) was determined after precipitation of 
very low density lipoprotein (VLDL) and LDL-C 
using sodium phosphotungstate-Mg. LDL-C 
concentrations were calculated by the Friedewald 
(17) formula.

Statistical analysis

Continuous variables were expressed as median 
± interquartile range (IQR) and nominal variables 
were expressed as percentages. After employing 
normality tests for understanding the distributi-
on characteristics of the data, Spearman test for 
correlation analysis and Kruskal-Wallis test for 
the comparison between groups were used. Furt-
her analysis of difference between two groups was 
done by Mann-Whitney U test with Bonferroni 
correction. For intraobserver and interobserver 
variability, Bland-Altman analysis was perfor-

med and inter- and intra-observer variability were 
found to be 7% and 4% respectively. p<0.05 was 
accepted as significant for comparison between 
all groups and p<0.016 was accepted as signifi-
cant for comparison between two groups. 

RESULTS

No significant differences in gender, serum level 
of HDL-C, TG, smokers, glucose and MPI, EF 
among the three groups were found (Table 1). 
Previous myocardial infarction for the mild and 
severe AS groups were significantly higher than 
those for the control group but there was no diffe-
rence between the AS groups (p>0.05). The mean 
age, hypertension, diabetes mellitus, TC and 
LDL-C levels were higher in the severe AS group 
than the control and the mild AS groups (p<0.05 
for all values). Medications were not different in 
the mild and severe AS groups (p>0.05).  Family 
history in the severe AS group was significantly 
positive than the control group.

Control
(n = 30)

Mild athe-
rosclerosis 

(n = 32)

Severe athe-
rosclerosis

(n = 51)
p

Male/Female (n) 16/14 18/14 28/23 0,43

Age (year) 51±11 54±13 59±12  < 0.01 
 < 0.05

Previous myocardial 
infarction (No) 0 7 15  < 0.01

HT (No) 12 14 22  < 0.05
DM (No) 4 4 12  < 0.01 
Total Cholesterol 
(mg/dL) 179±31 188±28 206±66  < 0.01

LDL (mg/dL) 103±26 111±11 125±55  < 0.01
HDL (mg/dL) 40±10 39±12 36±8 0,32
Smokers (No) 7 9 16 0,08
Family history (No) 0 1 10  < 0.01
TG (mg/dL) 144±61 139±86 152±66 0.23
Glucose (mg/dL) 108±26 112±37 139±42 0.30
EF (%) 62±4 59±3 57±4 0.26
MPI 0.7±0.2 0.6±0.1 0.7±0.1 0.64

Table 1. Clinical data, data on peripheral blood and echocar-
diography data

Values are expressed as numbers of subjects, percentages, and 
median ± IQR. HT, hypertension; DM, diabetes mellitus; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; TG, triglyceride; 
EF, ejection fraction; MPI, Myocardial Performance Index; 

The serum levels of CoQ10 (Figure 1) and 
CoQ10/TC, CoQ10/LDL-C, CoQ10/TG rates in 
the subjects of the mild and severe AS groups 
were significantly lower than the control group 
(Table 2) ( p<0.016 for all control vs. AS group 
comparisons). There were no significant diffe-
rences in serum levels of CoQ10 and CoQ10/TC, 
CoQ10/LDL-C, CoQ10/TG rates between the 
mild and severe AS groups.
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DISCUSSION

The results of this study have shown that the le-
vels of CoQ10 and the CoQ10/lipid ratios were 
significantly lower than the control group in pa-
tients with AS, but there was no significant diffe-
rence between mild and severe AS groups.
CoQ10 and CoQ10/lipid ratios were significantly 
lower than the control group in patients with AS, 
but interestingly, there was no significant diffe-
rence between the mild and severe AS groups. In 
another  study, Yalcin et al. (23) reported that the 
patients with CAD  had the CoQ10 and CoQ10/
lipid rates similar to the results of this study, but 
they did not evaluate the groups in terms of the 
severity of CAD, and did not measure the EF. 
Hanaki et al. (12) also found that CoQ10 valu-
es were significantly lower in patients with CAD 
than the control group, and LDL-C/CoQ10 ratio 
was significantly higher in CAD group than the 
control group. It was claimed that LDL-C/CoQ10 
ratio may be a risk factor for AS, but they did not 
evaluate the groups in relation to the severity of 
CAD. In this study, a significant reduction was 
found not only in CoQ10/LDL-C rate but also in 
CoQ10/TC, CoQ10/TG, CoQ10/ (TC+TG) ratio. 
However, in this study, there was no difference in 
the CoQ/lipid ratio between the mild and severe 

AS groups.  In the severe AS group, more severe 
coronary lesions in addition to significantly more 
risk factors (diabetes mellitus, age, hypertension, 
elevated lipid levels) were presented. Therefore, 
a higher degree of inflammation was expected in 
the severe AS group when compared to the mild 
AS group. As mentioned above, CoQ is usually 
related to inflammation (24), so there seems to 
be a discrepancy with the results of the current 
study. However, there is one important point that 
should be taken into consideration according to 
the results of this study. Although there was more 
or less involvement of the coronary arteries, all 
patients included in the current study had stable 
angina pectoris and stable hemodynamic status. 
The main feature of stable angina pectoris is the 
stable character of the coronary plaque (25). In 
an experimental study by  Singh et al. (26) it was 
reported significantly lower frequencies of aortic 
and coronary plaque, as well as the frequencies of 
ulceration, thrombosis or hemorrhage, and cracks 
and fissure in the group where CoQ was added, 
showing a better quality of atheroma compared 
to those in the control group. Regarding these re-
sults, it may be postulated that the levels of CoQ 
may be related to the character of the plaques rat-
her than the number of the plaques which may be 
an explanation for the indifference between the 
mild and severe AS groups.  
There are many studies in the literature evalua-
ting the relationship between the CoQ10 and AS, 
but there is no study regarding the severity of 
AS in the stable angina patients. This study fo-
und no relation with the severity of AS according 
to Gensini score suggesting that CoQ10 levels 
might be associated with the character of coro-
nary AS plaque rather than with the number and 
extent of coronary plaques. Therefore, low levels 
of CoQ10 in the present study may be associated 
with the stable coronary atherosclerotic plaques. 
In addition, low levels of CoQ10 were not asso-
ciated with the AS severity in the stable angina 
patients. More comprehensive studies are needed 
to clarify pathophysiological role of CoQ10 in 
the development and stabilization of atheroma 
plaques.
One limitation of this study was the number of 
patients included. More patients would have yi-
elded statistically more accurate results. Besides, 
there was a higher number of risk factors in the 

Variable Control
(n = 30)

Mild athe-
rosclerosis

(n = 32)

Severe athe-
rosclerosis

(n = 51)
p

CoQ10(μmol/L) 1.5±0.5 1.04±0.6 1.02±0.7 <0.016
CoQ10/total choleste-
rol  (μg/mg) 756±412 457±212 539±335 < 0.016

CoQ10/LDL (μg/mg) 1338±888 838±421 987±679 < 0.016
CoQ10/TG (μg/mg) 1077±589 636±420 648±526 < 0.016
CoQ10/TG+total 
cholesterol (μg/mg) 424±219 242±125 278±206 < 0.016

Table 2. Comparison among groups according to CoQ10 value 
and CoQ10/lipid rates

Values are expressed as median ± IQR; CoQ10,Coenzyme Q10; 
LDL, low-density lipoprotein; TG, triglyceride

Figure 1. Serum levels of CoQ10
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severe AS group. Although the condition did not 
make any statistical difference in the CoQ levels, 
it would be more appropriate if the two groups 
were balanced in terms of risk factors. Another 
limitation was the absence of inflammatory mar-
kers, such as CRP, which might reflect inflamma-
tory conditions of the patients. Maybe the most 
important limitation was the absence of unstable 
patients included in the current study. Because 
CoQ may have a role in stabilization of the coro-
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ABSTRACT

Aim P wave dispersion (PWD) has been shown to be a noninvasi-
ve predictor for the development of atrial fibrillation (AF). Ator-
vastatin is a 3 hydroxy-3-methylglutaryl coenzyme A (HMGCoA) 
reductase inhibitor that lowers blood cholesterol levels. The bene-
ficial effect of atorvastatin on atrial arrhythmias is controversial. 
Aim of this study was to investigate the effect of atorvastatin trea-
tment on PWD in hyperlipidemic patients.

Methods Seventy-nine newly diagnosed hyperlipidemic patients 
and 30 normolipidemic healthy subjects were enrolled in this 
study. All hyperlipidemic patients received atorvastatin 20-40 mg/
day according to their cholesterol levels and hypolipidemic diet 
treatment. Twelve-lead surface electrocardiogram (ECG) were re-
corded from hyperlipidemic patients before and after 6-months of 
atorvastatin therapy and from control group at their first visit. The 
P-wave duration measurements were calculated from these surfa-
ces of ECG.

Results When pretreatment PWD, P maximum and P minimum 
values were compared with post-treatment values, a statistically 
significant decrease was found after 6 months (p<0.001, p=0.012 
and p=0.007, respectively).

Conclusion Atorvastatin lowered PWD significantly, so this fin-
ding may be important in the prevention of AF in hyperlipidemic 
patients.

Key words: statin, arrhythmias, cardiac.
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INTRODUCTION

P-wave dispersion (PWD) is a  parameter of no-
ninvasive cardiology and is defined as the diffe-
rence between the longest and the shortest P-wave 
duration recorded from multiple different surface 
electrocardiography (ECG) leads. Prolonged P-
wave duration and  increased PWD have been 
reported to carry an increased risk for atrial fibri-
llation (AF) (1,2). Atrial fibrillation is the most 
common arrhythmia, occurring in approximately 
0.4 to 1.0% of the general population (3) and it is 
associated with a 5-fold increase in risk for stroke 
and doubles the risk for all cause mortality (4).
Hyperlipidemic patients at risk for coronary heart 
disease were prescribed 3 hydroxy-3-methylglu-
taryl coenzyme A (HMGCoA) reductase inhibi-
tors (statins). In addition to their primary functi-
on lowering cholesterol levels, statins also have 
a beneficial effect on the cardiovascular system 
through lipid-independent mechanisms (5). The-
se pleiotropic effects include anti-inflammatory, 
antioxidant, antihypertrophic and antifibrotic ef-
fects and statins are increasingly being conside-
red as novel antiarrhythmic drugs (6).
In this study, we aim to investigate the effect of 
atorvastatin on PWD that is a predictive value for 
AF in patients with hyperlipidemia.

PATIENTS AND METHODS

Seventy-nine newly diagnosed hyperlipidemic 
patients and 30 healthy subjects were enrolled 
in this prospective study. Hyperlipidemia was 
defined as the presence of raised low density li-
poprotein (LDL>160mg/dl). The LDL of all the 
patients was over 160 mg/dL (mean 178.41 mg/
dL) after lifestyle changes. 
Exclusion criteria were hypertension, chronic 
obstructive airway disease, atrial fibrillation, 
flutter or any other atrial tachyarrhythmia requ-
iring antiarrhythmic therapy, history of taking 
antiarrhythmic drugs (including digoxin within 
1 month),  hyperthyroidis, severe valvular heart 
disease of hemodynamic significance, pregnan-
cy or breast feeding, prior myocardial infarction 
or cerebrovascular accident, history of or proven 
coronary artery disease, severe renal or hepatic 
failure. The patients enrolled in this study gave 
written informed consents and the study was  
conducted in accordance with the Declaration of 

Helsinki and approved by the local Ethics Com-
mittee of our hospital. 
All patients received atorvastatin 20-40 mg/day 
according to ESC/EAS Guidelines for the Mana-
gement of Dyslipidaemia 2011 and they were fo-
llowed up for six months (7). Electrocardiograp-
hic and echocardiographic examination of the 
patients was performed before the treatment and 
at the first, third and sixth month of the treatment. 
Twelve-lead ECGs were obtained after a 10-mi-
nute rest, with 10 mm/mV amplitude and 50 mm/
sec rate with standard lead positions in a supine 
position using a commercially available machine 
(Nihon Kohden Cardiofax Q, Europe GmbH,  
Rosbach, Germany). Electrocardiographies were 
manually measured by the use of a ×10 magni-
fying glass by two blinded cardiologists having 
no information about the patients. The P-wave 
duration was measured in all leads from the be-
ginning of the P wave, defined as the point where 
the initial deflection of the P wave crossed the 
isoelectric line, to the end of the P wave, defined 
as the point where the final deflection of the P 
wave crossed the isoelectric line. The differen-
ce between maximum (P max) and minimum (P 
min) P-wave durations was defined as PWD. No 
patient had P-wave variables measurable in less 
than nine derivations.
Echocardiography was performed at rest, with the 
patient in the left lateral decubitus position, using 
a commercially available echocardiographic de-
vice (Philips İE33 Matrix, Philips Healthcare, 
Netherlands) with a 3-MHz transducer, by two 
experienced echocardiographers who were blin-
ded to the clinical data. The pulsed Doppler sam-
pling volume was placed between the tips of the 
mitral valve leaflets to obtain early diastolic flow 
(E), atrial contraction signal (A), and E decele-
ration time (DT). Isovolumetric relaxation time 
(IVRT) was determined as the interval between 
the end of the aortic outflow and the start of the 
mitral inflow signal.
Data are presented as mean ± standard deviation 
(SD). Differences in mean values between gro-
ups were assessed using the Student’s t-test and 
with Mann-Whitney’s U-test for variables witho-
ut normal distribution. The change in parameters 
after the treatment were compared with the pai-
red t-test for normally distributed variables and 
with the Wilcoxon test for variables without nor-
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mal distribution. A two-tailed P-value < 0.05 was 
considered significant.

RESULTS 

Seventy-nine newly diagnosed hyperlipidemic 
patients, who were prescribed atorvastatin, were  
enrolled in the study. The mean age of the pa-
tients was 55.6±11.8 years (28-70 years). Forty  
three patients (53.1%) were females. None of the 
patients were diabetic, 31 (39.2%) patients were 
smokers. Atorvastatin of  20 mg/day was prescri-
bed to 49 (62%) while to 30 (38%) patients ator-
vastatin 40 mg/day were prescribed (Table 1).

All patients had normal left ventricular systolic 
function and none had significant valvular re-
gurgitation or stenosis. There was no significant 
difference in left atrial volume, mitral E and A 
wave velocity and isovolumetric relaxation time 
between pretreatment and sixth month of trea-
tment. Mitral E wave deceleration time (DT) was 
significantly shortened at the sixth month compa-
red with baseline (p=0.034) (Table 4).                                                Hyperlipidemic 

patients
Control 
group p 

Women/men (n/n)                                      43/36 13/17 0.55
Age (years)                                                 55.6±11.8 54±12.2 0.34
Smoking (%)                                              39.2 41.2 0.88
Body mass index (kg/m2)                          29.1±4. 28.2±6. 0.41
Haemoglobin (g/dL)                                  12.2±1.3 13.2±2.1 0.63
Glucose (mg/dL)                                         96±12 95±10 0.52
Creatinine (mg/dL)                                    0.82±0.32 0.9±0.22 0.9
Total cholesterol (mg/dL)                          260±43 163±34 <0.001
Triglycerides (mg/dL)                                150±84 80±32 <0.001
HDL cholesterol (mg/dL)                          43±18 45±24 0.07
LDL cholesterol (mg/dL)                           178±31 102±28 <0.001

Table 1. Baseline clinical characteristics and laboratory 
parameters of the patients and control group

HDL, high-density  lipoprotein; LDL, low-density lipoprotein

Baseline Control group p 
LDL (mg/dL) 178±31 102±28 <0.001
P max (ms) 91±13 88±16 0.34
P min (ms) 43±10 44±8 0.82
PWD (ms) 47±14 45±9 0.04

Table 2. P wave measures and LDL at baseline and control 
group

LDL, low-density lipoprotein;  Pmax, maximum P wave duration; 
Pmin, minimum P wave duration; PWD, P wave dispersion;

Baseline Sixth month p 
LDL (mg/dL) 178±31 103±29 <0.001
P max (ms) 91±13 81±14 0.012
P min (ms) 43±10 46±8 0.007
PWD (ms) 47±14 42±13 <0.001

Table 3. P wave measures and LDL at baseline and last visit

LDL, low-density lipoprotein , Pmax, maximum P wave duration; 
Pmin, minimum P wave duration; PWD, P wave dispersion

Baseline Sixth month p 
LA volume (cm3) 76.26±26 74.85±20 0.29
Mital E wave velocity 8.8±2.5 8.6±2.6 0.55
E/A 0,55±0,1 0,60±0,08 0,62
Deceleration time (ms) 210.0±41 197.8±36 0.034
Isovolumetric relaxation time (ms) 111.3±16 112.2±18 0.70

Table 4. Baseline and sixth month echocardiografic measure-
ments of patients

LA, left atrium; E/A, the ratio of peak early (E)  to late (during atrial 
systole) (A) venticular filling velocity

P wave durations (both maximum and minimum) 
and PWD values of hyperlipidemic patients and 
control group at first visit are presented in Ta-
ble 2. Although P wave durations were no dif-
ferent between hyperlipidemic patients and the 
control group, PWD was significantly higher in 
hyperlipidemic patients than in the control group 
(p=0.04). Maximum P wave duration was signi-
ficantly shortened at the sixth month compared 
with baseline (p=0.012). Minimum P wave dura-
tion was significantly prolonged at the sixth mon-
th compared with baseline (p=0.007). PWD was 
significantly shortened at sixth month of atorva-
statin treatment compared with the pretreatment 
(p<0.001) (Table 3).

DISCCUSSION 

Atrial fibrillation is characterised by multiple 
circulating re-entrant wavelets due to disorgani-
sed atrial depolarisation and inhomogeneous and 
discontinuous propagation of sinus impulses (8). 
Prolongation of intra and interatrial conduction 
times (marked by maximum P wave duration) 
and the inhomogeneous propagation of sinus im-
pulses (marked by PWD) are electrophysiologi-
cal characteristics of the atrium that is prone to 
AF (9). Several studies showed that PWD has a 
predictive value for AF in patients with various 
conditions (10-12).
This is the first study in the literature to research 
the effect of statins on PWD. This study showed 
that atorvastatin significantly lowered PWD and 
P max values and improved P min after 6-month 
treatment in hyperlipidemic patients. This effect 
of atorvastatin treatment may be a sign of impro-
ving electrophysiological remodelling and healing 
of endothelial dysfunction in atrial tissue (13). In 
animal models of AF, statins have been demon-
strated to attenuate electrical and structural atrial 
remodelling and reduce inducibility of AF.  Seve-
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ral retrospective, observational, and randomized 
controlled studies (13), including the Atorvastatin 
for Reduction of Myocardial Dysrhythmia After 
Cardiac Surgery (ARMYDA-3) trial (14) and a re-
cent systematic review (15) have reported a lower 
incidence of post-operative AF in association with 
statin therapy. High-quality studies of statins in 
AF are sparse, and most evidence comes from the 
observational studies and retrospective analyses 
for primary prevention of AF (13). Some studies, 
particularly in patients with ventricule dysfunction 
and heart failure, have shown a 20–50% reduction 
in the incidence of new-onset AF, but reports in 
patients with hypertension, coronary artery dise-
ase, and acute coronary syndrome were less con-
sistent, although the overall trend was in favor of 
statin use (13). There is evidence that statins may 
reduce the occurrence of AF in patients with per-
manent pacemakers by 57%, but the studies are 
retrospective and too small to support the use of 
statins specifically for prevention of AF in pace-
maker patients (16).
Statins have been reported to be more effective for 
the prevention of paroxysmal AF or recent-onset 
AF than in patients with recurrent persistent AF 
or after LA ablation (13). Randomized controlled 
trials showed no benefit from statin therapy after 
cardioversion (26). Consequently, meta-analyses 
of the efficacy of statins in prevention of AF in 
different clinical settings have yielded different 
results depending on the type of studies and study 
populations (27,28). The greatest effect was seen 
in earlier observational studies (29).  In summary, 
evidence in support of the use of statins for pri-
mary or secondary prevention of AF, except for 
post-operative AF, is insufficient to produce any 
robust recommendation (29).
The understanding of the pathophysiology of 
AF has changed a lot during the recent decades. 
A significant role of inflammation and the renin–
angiotensin system (RAAS) has been postulated 
experimentally and clinically (17-19). Inflamma-

tion (documented by higher levels of C-reactive 
protein [CRP]) appears to be involved in the early 
phase of electrical remodeling (even within 24 ho-
urs after AF initiation) and promotes persistence 
of AF. While inflammation may be a pathogenetic 
component of AF, the clinical role for anti-infla-
mmatory drugs still remains unclear. Statins have 
been proven to be potent anti-inflammatory agents 
(20-22). Therefore, statin therapy may provide an 
effective treatment strategy for AF (23-25).
In our study, PWD value was significantly higher 
in hyperlipidemic patients than in the control 
group. This evidence may show that hyperlipide-
mia may be linked with the development of AF. 
Thus, anti-hyperlipidemic drugs like statins may 
reduce the risk of developing AF. This prospecti-
ve study supports the idea that atorvastatin may 
be used in the prevention of AF. It was postulated 
accordingly - we conclude that  atorvastatin redu-
ces the possibility of new AF onset by lowering 
PDW. However, the question remains as to whet-
her the effect of atorvastatin on the atrial tissue 
is dependent on the lipid lowering action or is 
the result of the pleiotropic effects. When LDL 
is reduced with diet, how is PDW affected? It is 
unclear whether the effect of statins on PWD is 
a class effect or not. After discontinuation of the 
statin treatment, how is the PDW value affected? 
More studies are needed with larger patient num-
bers and longer follow-up times to answer these 
questions.
The increase in PWD was shown to be an inde-
pendent predictor of atrial fibrillation. We found 
that atorvastatin significantly lowered PWD in 
hyperlipidemic patients. This finding may be im-
portant in the prevention of AF.
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ABSTRACT

Aim The association of uric acid (UA) level with major cardiovas-
cular risk factors has been well-known. However, whether UA is 
a risk factor for coronary artery disease (CAD) still remains con-
troversial. We aimed to examine the short term effect of plasma 
UA level on cardiovascular events (CVEs) in patients with stable 
CAD. 

Methods The study included 147 consecutive patients with CAD. 
The patients were evaluated in two groups. Group 1: 101(68.7%) 
patients with UA level higher than 6.5 mg/dL for females and 7 
mg/dL for males (n= 38 and 63, respectively); Group 2: 46 (31.3%) 
patients with UA level lower than those values (n= 15 and 31, 
respectively). The patients were followed for 15.3 ± 5.5 months. 
Death, acute coronary syndrome, stroke and other cardiovascular 
hospitalizations were defined as CVE. The relationship between 
CVEs and plasma UA level was examined using the Cox-regre-
ssion analysis.

Results The mean age was 63 ± 11 years [94 (63.9%) males, 53 
(36.1%) females]. Forty-five (30.6%) had diabetes mellitus and 
106 (72.1%) had hypertension. The mean UA level was 6.0 ± 1.5 
mg/dL. In the follow-up, 23 (15.6%) had any defined CVEs. Only 
two patients died. No statistical significance was found in terms of 
the association between plasma UA level and CVEs (p = 0.61). 

Conclusion In patients with stable CAD no relation between pla-
sma UA level and CVEs in the short-term was found. However, 
this subject still needs further studies with longer follow-up pe-
riod. 

Key words: cardiovascular risk factor, gout, mortality 
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INTRODUCTION

Uric acid (UA) is an end-product of purine nucle-
otide metabolism (1). Any disorder of its metabo-
lism leads to gout clinically (2). The association 
of gout and hypertension as well as vascular di-
seases results in directing the attention to the po-
tential harmful effects of UA which may be seen 
even in patients without gout (3). 
The association between increased UA level and 
cardiovascular risk factors has been convincingly 
demonstrated (4). However, whether UA is a risk 
factor or risk marker remains still controversial 
(5). Several studies reported UA as a risk factor 
in some selected patients (6). Indeed, the studies 
dealing with the association of UA and adverse 
cardiovascular events (CVE) were mostly con-
ducted to very selected patients such as acute co-
ronary syndrome with various follow-up periods 
(7). The number of studies for stable coronary 
artery disease (CAD) remained very limited (8). 
We think that this kind of studies should be conti-
nually carried out for different patient population 
or races. It will add new findings to the data pool 
regarding the association of UA and CVE, which 
has been still arguable. 
The aim of this study was to investigate the re-
lationship between the UA level and the cardi-
ovascular events for short-term in patients with 
stable CAD, and to provide new findings about 
the association of UA and CVE.

PATIENTS AND METHODS

One hundred and ninety consecutive patients 
with CAD independently diagnosed by coronary 
angiography were enrolled. Exclusion criteria 
was; patients with the history of gout, previous 
coronary bypass surgery or percutaneous co-
ronary intervention, acute coronary syndrome, 
reduced left ventricular systolic function, any 
cardiovascular disease other than CAD, reduced 
renal function (serum creatinine>1.40 mg/dL), 
any systemic or rheumatic disease, using any 
drugs affecting the UA level such as losartan, di-
uretics, and hormone replacement therapy etc. as 
well as alcohol intake. 
All patients were informed about the study, and 
an informed consent was obtained. Before coro-
nary angiography, their history and physical exa-
mination findings and serum UA levels were re-

corded. All coronary angiographies were assessed 
by two invasive cardiologists blind to the study. 
Any epicardial coronary artery stenosis less than 
50% and/or any atherosclerotic lesion in any side 
branch smaller than 2 mm in diameter or suppl-
ying a small area of myocardium were accepted 
as noncritical CAD. Otherwise was considered as 
critical CAD. The severity of CAD was determi-
ned by the number of involved vessel. 
The UA levels were measured with photometric 
method (Abbott Architect C 8000). The study po-
pulation was divided into groups according to their 
UA levels. Higher UA level group (Group 1) were 
composed of patients with a level of UA higher 
than 6.5 mg/dl for females and 7 mg/dl for males. 
Lower UA level group (Group 2) included the pa-
tients with a lower UA level than those values. 
The cardiovascular events were described as death, 
acute coronary syndrome, stroke and any hospita-
lizations due to other cardiovascular causes (heart 
failure, any arrhythmia). At the end of the follow-
up period, all patients were particularly inquired 
about these cardiovascular events via phone call 
and/or our hospital computer based recording sy-
stem. The contact was lost with 43 patients, and 
the analyses were done for 147 patients.
The data were expressed as mean ± standard 
deviation. P values <0.05 were considered stati-
stically significant. The cox-regression analysis 
was used to determine the relationship between 
serum UA levels and the risk of cardiovascular 
events. The chi-square and student-t test were 
used to compare the distributions and continuous 
variables respectively. 

RESULTS

The mean age was 63 ± 11 years. Ninety-four pa-
tients (63.9%) were males and 53 (36.1%) were 
females. Forty-five patients (30.6%) had diabetes 
mellitus, 106 (72.1%) had hypertension. With re-
gard to the severity of CAD, non-critical CAD 
was found in 54 (36.7%) patients, single-vessel 
disease in 22 (15.0 %), two-vessel disease in 20 
(13.6%) and three-vessel disease in 51 (34.7%).
The mean UA level was 6.0 ± 1.5 mg/dL. Group 1 
(higher UA level group) comprised 101 (68.7%) 
patients including 38 (37.7%) females and 63 
(62.3%) males, whereas group 2 (lower UA level 
group, n= 46, 31.3%) was composed of 15 (32.6 
%) females and 31 (67.4%) males. When compa-
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ring the groups in terms of demographic, clinic 
characteristics as well as the severity of CAD, 
no statistically significant differences between 
groups except for the distribution of hypertensi-
on were not found (Table 1). Group 1 included 
80.7% of patients with hypertension while 56.4% 
Group 2 (p <0.005). 
During the follow-up period, 23 (15.6 %) patients 
had some cardiovascular event. Only two pati-
ents died. No statistical significance was found 
between serum UA level and the rate of cardio-
vascular events (p=0.61). Similarly, there was no 
statistically significant difference between gro-
ups in point of the distribution of cardiovascular 
events, 15 (14.9%) in Group 1, eight (17.4%) in 
Group 2 (p>0.05). 

DISCUSSION

An increased UA level has been shown to be asso-
ciated with the cardiovascular risk factors such 
as hypertension, metabolic syndrome, obesity 
and diabetes (4). In particular, its association of 
hypertension was obviously shown in large-scale 
studies (9). The mechanisms are quite complex, 
and still being studied. The UA level is increased 
by two main reasons; either increased the pro-
duction or reduced the elimination (10). Reduced 
glomerular filtration rate, renal vasoconstriction, 
hyperinsulinemia, alcohol intake, tissue ischemia 

and oxidative stress increase the UA level (10). 
Estrogens have uricosuric effect, thereby causing 
higher UA level in postmenopausal women(11). 
During tissue ischemia, the production of UA ra-
ises, and leads to endothelial dysfunction (12). 
Endothelial dysfunction of peripheral arteries 
impairs the flow, and it results in the decrease of 
muscle glucose utilization (12). At the same time, 
higher UA causes inflammation and oxidative 
stress in adipose tissue (13). All these mechani-
sms account for the association of high UA level 
and metabolic syndrome (14). Higher UA level 
was clearly shown to be associated with higher 
C reactive protein level, coronary calcium score 
and carotid intima-media thickness (15,16). 
Whether UA is a risk factor for CAD has been 
an attractive subject for many years, but different 
results have been observed until now. In Framin-
gham Heart Study, UA showed clear association 
with hypertension (17). In MRFIT study, UA and 
gout were independent risk factors for myocardi-
al infarction in men followed for 6.5 years (18). 
In a systematic meta-analysis including the Fra-
mingham and MRFIT studies, Kim et al indicated 
that UA was a risk factor for CAD independent of 
traditional risk factors (6). The risk increase was 
more pronounced in women (6). All the studies 
mentioned above were done for the general po-
pulation without CAD.

Parameters
Group 1 
(n=101)

(Mean ± SD)

Group 2 
(n =46)

(Mean ± SD)
p

Age (years) 63 ± 10 63 ± 11 > 0.05

Gender Males (%) 62.3 67.4 > 0.05Females (%) 37.7 32.6
Height (cm) 168.4 ± 6.4 168.1 ± 7.2 > 0.05
Weight (kg) 76.9 ± 9.9 75.1 ± 12.2 > 0.05
BMI (kg/m2) 27.2 ± 3.9 26.6 ± 3.8 > 0.05
SBP (mmHg) 150.6 ± 27.9 148.4 ± 24.2 > 0.05
DBP (mmHg) 82.8 ± 9.0 81.0 ± 9.1 > 0.05
UA Level (mg/dL) 7.8 ± 0.9 5.1 ± 0.8 < 0.05
Hypertension (No/%) 86 (85.1) 20 (43.5) < 0.05
Diabetes mellitus (No/%) 35 (34.6) 10 (21.7) > 0.05
Smoker (No/%) 29 (28.7) 19 (41.3) > 0.05
CVE (No/%) 15 (14.9) 8 (17.4) > 0.05

CAD

Non-critical (No/%) 40 (39.6) 14 (30.4)

> 0.05Single-vessel (No/%) 11 (10.9) 11 (23.9)
Two-vessel (No/%) 12 (11.9) 8 (17.4)
Three-vessel (No/%) 38 (37.6) 13 (28.3)

Table 1. The demographic and clinic characteristics, and severity of coronary artery disease and the comparisons between the groups

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; UA, uric acid; CVE, cardiovascular events; CAD, coronary 
artery disease
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For patients with established CAD, in a sub-anal-
ysis of JCAD (Japanese Coronary Artery Disea-
se) the study indicated that the UA level was an 
independent predictor of cardiovascular events in 
patients with severe coronary artery disease for a 
3-year follow-up period (19). In our study, we fa-
iled to show this association for a short follow-up 
period of time. Our study population had various 
severity of CAD with shorter follow-up period of 
time. These might explain different results obser-
ved in two studies. 
Ndrepepa et al. showed that elevated UA level 
was an independent predictor of short-term mor-
tality in patients with acute coronary syndrome 
treated by percutaneous coronary intervention 
(7). The other study indicated that elevated UA 
level was an independent predictor of short-term 
mortality in patients with stable CAD treated by 
percutaneous coronary intervention (8). In our 
study, the population was totally different from 
that in such studies, thereby showing different 
results. 
In our study, hypertension was more frequent in 
higher UA level group as shown previously (9).  
However, in our study UA had no predictive va-
lue for cardiovascular events in 15 months. It mi-
ght be more difficult to account for these results 
than thought. One possible explanation might be 
that our patients had both critical and noncritical 
CAD. In addition, the limited number of events 
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Continuous renal replacement therapy after cardiac surgery in 
patients with acute renal failure

ABSTRACT

Aim Acute renal failure is an important adverse effect of cardio-
pulmonary bypass that can  result in high mortality or morbidity 
rates. It can be treated with continuous renal replacement therapy 
after cardiac surgery. The purpose of this study was to determine 
the factors associated with the mortality and incidence of acute 
renal failure in patients of post cardiac surgery. 

Methods Patients (1564) who underwent cardiac surgery between 
January 2007 and January 2012 and treated with continuous renal 
replacement therapy were included (N=40). Patients with previ-
ous renal disorders were excluded. A retrospective analysis was 
carried out. 

Results Overall, continuous renal replacement therapy was used 
in 40 (2.6%) patients. The mean age was 62.7±11 years. Mean 
duration of cardiopulmonary bypass was 166±80 min, and aor-
ta cross-clamping time was 97±35 min. The patients’ mean pre-
therapy creatinine level and mean creatinine level before hospital 
discharge were 3.3±1.1 mg/dL and 1.1±0.4 mg/dl, respectively. 
Thirty-day mortality was 35%. Only 6 patients required long-term 
renal replacement therapy.

Conclusion Acute renal failure requiring hemodialysis after cardi-
ac surgery is associated with higher mortality and morbidity and 
prolonged hospital stay. Early renal recovery with continuous re-
nal replacement therapy seems to offer an evident survival benefit. 
Continuous renal replacement therapy may represent an important 
therapy and reduce mortality rates. We believe that these rates mi-
ght decrease even more with detailed preoperative evaluation and 
meticulous postoperative care with collaborative management. 

Key words: open heart surgery; hemodiafiltration; renal disorder

Med Glas (Zenica) 2013; 10(2):244-248



245

Guclu et al. Continuous renal replacement therapy

INTRODUCTION

Despite the recent proliferation of advanced pro-
cedures, cardiopulmonary bypass (CPB) inter-
ventions during open cardiac surgery have beco-
me a commonly applied practice (1). Simplified 
new techniques have been developed to exclude 
CPB during cardiac surgery such as off-pump 
coronary bypass procedures (2). These applica-
tions are developed against the significant syste-
mic adverse effects of CPB, which should not be 
ignored (2,3). Renal functional disruption is an 
important adverse effect of CPB that can result in 
significant mortality or morbidity rates (2,3). Du-
ring CPB nonpulsatile perfusion, renal hypoper-
fusion, hypothermia, and increased inflammatory 
response are thought to be especially deleterio-
us to renal function (4,5). Recent reports noted 
that serum creatinine levels can be moderately to 
severely elevated after cardiac operations with 
CPB (3-6). Several clinical and laboratory studi-
es were presented in the current literature for fo-
llow-up of renal function in these patients (3,6). 
All opinions were focused on the most important 
determinants of mortality and morbidity: timely 
diagnosis and appropriate intervention in renal 
function disorders such as these cases (3,6).
Especially, acute renal failure (ARF) is a critical 
disorder that requires rapid management (7).  Extra-
corporeal renal replacement therapy (RRT) is a si-
gnificant treatment strategy in patients with severe 
ARF (6,7). This theraphy is used for renal support 
in ARF events until renal recovery has been esta-
blished for a long period to avoid life-threatening 
problems such as metabolic acidosis, hyperkale-
mia, uremia, and/or fluid overload (7). Otherwise, 
severe ARF leads to a 60% mortality rate (6,7). 
Therefore, RRT support rates were reported as 
approximately 6% after CABG recently (8).
The aim of study was to report our experience 
with 40 patients who required continuous renal 
replacement therapy after cardiac surgery over 
more than five years. Moreover, we want to cla-
rify beneficial effects of RRT therapy for preven-
tion of mortal and morbid outcomes after open 
cardiac surgery.  

PATIENTS AND METHODS

All patients who underwent cardiac surgical pro-
cedures with cardiopulmonary bypass (from Ja-

nuary 2007 to January 2012) and developed ARF 
with the need for continuous renal replacement 
therapy (CRRT) were initially included in this 
study (n=40). Data were retrospectively collected 
from patients’ records and their intensive care ma-
nagement charts. The information available about 
these patients was reviewed extensively, including 
demographic characteristics, preoperative morbi-
dity, type of surgery, postoperative intensive care 
unit (ICU) admission features and management, 
type of therapy and characteristics, general and 
biochemistry parameters before and every day 
during CRRT, outcome, and length of ICU/hos-
pital stay, which were all noted and compared in 
a clinical database. Ethics approval was obtained 
for retrospective data collection in centre from the 
Dicle University Local Ethical Committee.
Intraoperative or early (<24 h) postoperative dea-
ths were the primary endpoint of the study. Minor 
cardiovascular events (such as preoperative car-
dioverter defibrillator usage, cardiac tamponade, 
temporary arrhythmias) were missing. Patients 
with previous renal disorders (diabetic nephro-
pathy, renal transplants, etc.), with postoperative 
course followed at another unit, and patients with 
nephrotoxic agent exposure history (contrast ex-
posure at last 10 days, etc.) were excluded from 
the study.
All CRRT indications were evaluated by expe-
rienced nephrologists, and all patients were fo-
llowed collaboratively. Indications for CRRT in 
patients with ARF were determined according 
to the guidelines (8,9) as follows: hyperkalemia 
(>6.0 mmol/l) not responding to insulin infusion, 
metabolic acidosis, anuria, or oliguria <20 ml/h 
for more than six h (despite adequate filling and 
adequate cardiac output).
In all cases, CRRT was provided using the Pri-
smaflex System (Gambro, Lund, Sweden) with 
the Prismaflex M-100 hemofilter kit (made of 
AN69 with respective area 0.9 m2). For the di-
alysate and replacement solution (always in pre-
dilution), multiBic potassium-free solution (Fre-
senius Medical Care, Deutschland) (content Na+ 
6.136 g/l, CaCl2+ 0.2205 g/l, MgCl2+ 0.1017 
g/l, NaH2CO3 2.940 g/l and glucose) was used. 
Vascular access was established by inserting a 
double-lumen catheter preferably into the inter-
nal jugular or subclavian veins, or if not possible 
into the femoral vein.
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RESULTS

During the study period 1564 patients underwent 
cardiac surgery. The CRRT was used in 40 (2.6%) 
patients, of which 34 (85%) were males and six 
(15%) were females and were included in the 
study. The mean age was 62.7±11 (mean±standard 
deviation, age range 46-79 years). Peripheral vas-
cular disease was diagnosed in six patients, and 
five patients underwent redo surgery. The left ven-
tricular function was impaired (EF<50%) in 16 
patients while in 95% the surgery was carried out 
electively or urgently and 5% were emergencies 
(Table 1). Among surgical procedures, coronary 
artery bypass grafting was applied in 22 (55%) 
patients, coronary artery bypass grafting + aortic 
valve replacement in four (10%), coronary artery 
bypass grafting + mitral valve replacement in 12 
(30%). Coronary artery bypass grafting + Bentall 
(ascending aorta replacement together with aortic 
valve replacement) and ventricular septal defect 
repair + Tricuspid Kalangos ring annuloplasty in 
one 1 (2.5%) patient each.  

logical and gastrointestinal complications were 
recorded in two and three patients, respectively. 
Follow up periods were summarized in Table 2. 
Totally, 14 (35%) patients died. The mean creati-
nine level before hospital discharge was 1.1 (0.4) 
mg/dL. Only six (15%) patients required long-
term renal replacement therapy (Table 2).

Variable No (%) of patients
Age (years)
<50 2 (5%)
50-70 32 (80%)
>70 6 (15%)
Male 34 (85%)
Smoking 12 (30%)
Hypertension 15 (37.5%)
Diabetes Mellitus 11 (27.5%)
Cerebrovascular disease 2 (5%)
Peripheral vascular disease 6 (15%)
Elective or urgent 38 (95%)
Emergency 2 (5%)

Table 1. Preoperative characteristics of patients with renal 
replacement therapy

Characteristics Value
Mean duration of cardiopulmonary 
bypass 166 (80) minutes

Mean aorta cross-clamping time 97 (35) minutes
Amount of daily average drainage  838.63 (309.9) ml/24 h
Blood urine nitrogen levels before hemo-
diafiltration 115.6 (28.1) mg/dL

at the 24th hour 97.2 (21.7) mg/dL
at the end 53.6 (21.7) mg/dL
Creatinine levels before hemodiafiltration 3.3 (1.1) mg/dL
at the 24th hour 2.7 (0.8) mg/dL
at the end 1.26 (0.6) mg/dL
Mean body temperatures 36.1 (1.1) °C
Postoperative sepsis (n,%) 12 (30%)

No (%) of patients with mechanical 
inotropic support with the intra-aortic 
balloon pump requirement 

8 (20%)

Mean postoperative intensive care follow-
up period 10 (8.4) days

Mean discharge period 21.2 (12.8) days
Mortality 14 (35%)
Mean creatinine level before hospital 
discharge 1.1 (0.4) mg/dL

No (%)of patients with long-term renal 
replacement therapy requirement 6 (15%)

Table 2. Operative and postoperative characteristics of 
patients with renal replacement therapy

The mean duration of cardiopulmonary bypass 
was 166 (80) min, and the aorta cross-clamping 
time was 97 (35) min. The mean postoperative 
extubation time was 20.08 (3.6) h. The amount of 
daily average drainage was 838.63 (309.9) ml/24 
h. The mean elapsed time between the operation 
and the initiation of hemodiafiltration were 0.96 
(0.42) days. The blood urine nitrogen and crea-
tinine levels before and after hemodiafiltration 
were listed in Table 2.  The mean CRRT durati-
on was 60.95 (31.7) h. Mean body temperatures 
were 36.1 (1.1) °C. Sepsis developed in 12 (30%) 
patients during their ICU stay. 
Eight patients required mechanical inotropic su-
pport with the intra-aortic balloon pump. Neuro-

DISCUSSION

Worsening of renal functioning is an important 
complication after cardiac operations with CPB 
(8,9). Especially, acute renal failure increases the 
mortality and morbidity rates after these applica-
tions (9-11). Renal functions should be monitored 
after cardiac operations with CPB. Medical rein-
forcement and support devices should be used if 
worsening is detected (8,11).
Medical therapy may provide renal remission in 
mild ARF. However, medical therapy is usually 
an insufficient option for severe ARF after cardi-
ac surgery (12). Hemofiltration and hemodialysis 
procedures should be used until renal recovery is 
achieved in these events (12).
Continuous renal replacement therapy has emer-
ged as a treatment option for ARF that occurs 
after cardiac surgery applications (13). These 
techniques provide more stable maintenance of 
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volume and can control electrolyte balance safe-
ly, allowing clinicians time for systemic mana-
gement (13). Continuous venovenous hemofil-
tration (CVVH) is an option (14). Recent reports 
declared that mortality rates decrease in patients 
with ARF after venovenous hemofiltration appli-
cations in intensive care units (14,15). Demirkilic 
et al reported that CVVH is the best option for 
renal replacement therapy in patients with ARF 
after cardiac surgery, and rapid diagnosis and ti-
mely treatment are the most important issue for 
these cases (11). According to the results of this 
study, the mean elapsed time between the opera-
tion and the initiation of CVVH was 0.96 (0.42) 
days. We thought that our encouraging results are 
related with early recognition of renal failure and 
timely management.
Palevsky et al observed that the optimal timing 
of RRT and fluid management during therapy 
needs to be meticulously evaluated. They sug-
gested that substantial improvement in outcomes 
can be obtained with appropriate and adequate 
application of RRT (15). Doddakula et al repor-
ted possible predictors of ARF in 47 patients with 
preoperatively normal renal function requiring 
renal replacement therapy post cardiac surgery, 
and concluded that early preventative measures 
are important as postoperative care and RRT (9). 
Reportedly, 5% of children require RRT after car-
diac surgery and management and patient factors 
(such as hypotension, severity of illness) were 
associated with mortality (16,17).
Renal replacement therapy is an available sup-
porting procedure for critically ill patients with 
ARF, however, there is no superiority evidence 

for the techniques (18). Therefore, appropriate 
management and timing are important determi-
nants of success in experienced hands (18). Ot-
herwise, the mortality rate in these patients can 
be as high as 88.8% (19). In our series, 14 (35%) 
patients died. These rates are acceptable accor-
ding to the current literature. In the present series, 
renal functions were monitored closely, and star-
ting and discontinuing of RRT was decided after 
mutual consultation with cardiovascular surgery 
and nephrology specialists. Most previous re-
ports declared that RRT could reduce mortality in 
patients with critical renal function after cardiac 
surgery (7,11). However, our report shows that 
collaborative management can improve patient 
outcomes. We determined the RRT requirements 
with the assistance of nephrologists as described 
in the method section.
In conclusion, acute renal failure remains a signi-
ficant mortal cause of cardiac surgery. Prolonged 
hospital stay and costs increase in patients with 
acute renal failure who require renal replace-
ment therapy post cardiac surgery. The mortali-
ty and morbidity rates seem to be reduced with 
continuous hemofiltration techniques (8-11). We 
believe that these rates might be deceased even 
more with detailed preoperative evaluation and 
meticulous postoperative care with collaborative 
management.
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ABSTRACT 

Aim To compare heart rate variability (HRV)  indices 
between pulmonary arterial hypertension (PAH)  patients and 
controls, and to investigate whether therapy improves heart 
rhythm. 

Methods Thirty-eight patients and 20 controls underwent 
Holter monitoring. HRV was analyzed before and after PAH 
therapy. Various time, and frequency domain indices of HRV 
analysis including standard deviation of all normal-to-normal in-
tervals, standard deviation of mean values for all normal-to-nor-
mal intervals over 5 min, and square root of the mean square di-
fferences of successive RR intervals were recorded and analyzed 
before and after 1 year of PAH therapy. 

Results Significant differences with regard to diminished 
physical capacity, impared cardiac output, increased BNP 
in PAH cohort; HRV indices were diminished compared to 
controls and no differences between before and after PAH 
therapy with respect to analysis of HRV. Patients exhibited 
depressed HRV and therapy failed to improve HRV indices 
suggesting urgent unmet need for better therapeutic opti-
ons.

Conclusion Patients with PAH exhibit severely depressed HRV. 
Surprisingly, PAH specific therapy for 1 year with phosphodie-
sterase-5 inhibitor, prostacyclin analogue,  endhotelin receptor 
antagonist, or their combination failed to improve HRV indices 
suggesting urgent unmet need for better therapeutic options.

Key words: pulmonary heart disease, cardiovascular autonomic 
modulation, treatment
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INTRODUCTION

Pulmonary arterial hypertension (PAH) is a chro-
nic and progressive disease characterized by a 
persistent elevation of pulmonary artery pressure 
accompanied by right ventricular hypertrophy, and 
very poor prognosis (1). The cornerstone of PAH 
pathogenesis is increased pulmonary vascular re-
sistance due to elevated vascular tone and structu-
ral remodeling of pulmonary vessels (1). Despite 
extremely high mortality, PAH still represents a 
rare diagnosis requiring echocardiography, right-
heart catheterization and the six-minute walk test 
(2). Current therapeutic options include endothelin 
blockade (3), modulation of nitric oxide (4), prosta-
cyclin (5), and phosphodiesterase-5 inhibition (6) 
pathways. Despite major advances in our under-
standing of the mechanisms of PAH progression 
and treatment, substantial gaps in our knowledge, 
and urgent unmet need to improve survival remain 
unsettled. Several indices including hemodynamic 
changes (7), electrocardiogram (8), imaging (9) 
and, finally, laboratory biomarkers such as brain 
natriuretic peptide (10) or bilirubin (11) are well 
established, and routinely used for monitoring 
therapy. In contrast, much less known aspect of 
PAH is its impact on heart rate variability (HRV), 
arrhythmic profile, and the role of sympathetic ac-
tivity in predicting the prognosis of patients with 
severe PAH, so as potential assessment of benefits 
after specific treatment (12). 
Thus, the aim of this index observational pros-
pective study was to compare HRV indices in 
PAH patients versus controls, and to define whet-
her therapy of PAH for 1 year affects HRV para-
meters improving cardiac conductivity. 

PATIENTS AND METHODS

The study has been approved by the Local Insti-
tutional Review Board and an informed written 
consent was obtained from each study participant 
before inclusion. The diagnosis of PAH has been 
made based on the physical examination focusing 
on cianosis, clubbing, kyphoscoliosis, prominent 
jagular vein distinction.  Lack of “wet rales”, pul-
monary component of the second heart sound, or ri-
ght ventricular gallop during auscultation were also 
suggestive of the PAH. Clinical features of symp-
toms (if any) were defined by the functional class 
by using the modified New York Heart Association 
(NYHA) classification (13). In addition to the clini-
cal presentation, all patients underwent six-minute 

walk test (6MWT), echocardiography, and diagno-
stic cardiac catheterization. Drug and alcohol users 
were excluded. Additional exclusion criteria were a 
history of hereditory or acquired arrhythmia, stro-
ke, major surgery, or significant trauma in the past 
6 months; blood pressure >200/110 mmHg;  history 
of platelet count <100 × 109/L; or blood dyscrasia.
Twenty apparently healthy volunteers matched by 
age (30±7 y.o) and sex (12 M; 8F) with PAH pati-
ent cohort with no more than two of the following 
risk factors defined according to the criteria of the 
American Heart Association were included: fami-
ly history of coronary disease, sedentary life-style, 
diabetes mellitus, hypertension, obesity, hyperc-
holesterolemia, postmenopausal or postoophorec-
tomized women, current or recent smokers. All 
participants underwent ambulatuar electrocardio-
graphy (AECG) (Del Mario Impresario Medical 
Systems, Irvine, CA,USA) in three leads twice, 
first at PAH diagnosis, and then during the follow 
up after 1 full year of specific therapy according 
to the standard techniques. The sampling rate was 
128 Hz. Analysis of the AECG date was performed 
with software Mars PC version7.2 GE Medical 
systems (USA). Study participants received deta-
iled instructions regarding the length of wearing 
the recorder (24 hours), and how to keep a diary 
of the activities and symptoms during the test, as 
personal care/activity instructions. Cardiac rhythm 
indices were captured, and analyzed according to 
internationally established standards (14). 
Both time domain (TD), and frequency domain 
(FD)  means of heart rate variability (HRV) data 
were measured before and after 1 year of PAH spe-
cific therapy. For the TD, parameters of HRV were 
determined from the recording, including stan-
dard deviation of all normal-to-normal intervals 
(SDNN), standard deviation of mean values for all 
normal-to-normal intervals over 5 min (SDANN) 
and (square root of the mean square differences of 
successive RR intervals (RMSSD). For the FD, high 
frequency (HF) and low frequency (LF) indices of 
HRV were analyzed. Comparison of mean values 
was performed using paired Student’s t-test. The le-
vel of significiance was set as p<0.05. All P-values 
were two sided. To control any baseline differences 
analysis of variance by repeated measures ANOVA 
was used. The significance of differences between 
PAH patients at presentation and controls was cal-
culated by Fisher’s exact tests for discrete variables, 
and Wilcoxon rank-sum test for continuous varia-
bles. To compare HRV parameters before and after 
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PAH specific therapy; paired sample t test was used 
for normally distributed variables and Wilcoxon si-
gned rank test was used for the variables that were 
not normally distributed. Normally distributed data 
were expressed as mean ± standard deviation (m ± 
SD), and skewed data as median (range). 

RESULTS

Thirty-eight patients (24 males; mean age 
31.4±5.5 years)  with severe PAH and 20 healthy 
controls were included in this prospective study. 
According to the Venice classification (15) PAH 
cohort consisted of 38 patients with idiopathic di-
sease.While age and gender matched well between 
PAH patients and controls, there were statistically 
significant differences with regard to diminished 
phyical capacity, impared cardiac output ( 6.7±0.3 
vs 3.8±1.1), and increased BNP levels (9±2 vs 
295±34) in PAH cohort. (Table 1). All indices of 
HRV were severely and significantly diminished 
when compared to those of healthy controls. 

The impact of PAH-specific therapy for 1 year is 
presented in Table 2. There were no significant 
differences between before and after PAH speci-
fic therapy with respect to both spectral ( LF, HF, 
VLF, power and spectral power)  and time doma-
in analysis (SDNN, RMSDD , pnn50, SDNN24, 
SDANN) of HRV (p>0.05).

Variable Controls 
(n=20)

PAH 
(n=38 )

Age, yrs 32±8 31±6
Gender (No, %)
     Men 12 (60%) 24 (63%)
     Women 8 (40%) 14 (37%)
NYHA functional Class, no  I/II/III/IV 20/0/0/0 6/18/14/0
6-min walk distance  (m) 515±14 216±143*
Cardiac output (l/min) 6.7±0.3 3.8±1.1*
BNP (pg/nm) 9±2 295±34*
Therapy
   Bosentan 30 (80%)
   Sildenafil  citrate 20(53%)
   Ilioprost 8(20%)
  Bosentan+Sildenafil citrate 14(37%)
  Bosentan+Sildenafil citrate + Ilioprost 4(10%)
     Warfarin 36(95%)
     Diuretic 34(89%)
HF (msec2) 855±145 169±13*
LF (msec2) 1001±137 352±332*
SDNN (msec) 59±16 33±21*
RMSSD (msec) 47±38 28±18*
Pnn 50 (%) 18±18 9±13*
SDNN 24 (msec) 122±23 92±33*
SDANN (msec) 101±25 82±27*
Spektral power (msec2) 3490±1759 2219±2123*
min spectral power (msec2) 1521±942 782±1094*
max spectral power (msec2) 6563±3228 4951±4301*
Power (msec2) 2896±287 1851±1515*
VLF (msec2) 4843±128 1328±1122*

Table 1. Baseline clinical characteristics and heart rate vari-
ability indices of study participants

* p value < 0.05;
PAH, pulmonary arterial hypertension; NYHA, New York Heart Asso-
ciation; BNP, brain natriuretic peptide; HF, high frequency power; LF 
, low frequency power; SDNN, standard deviation of all NN intervals; 
RMSDD, square root of the mean of the sum of the squares of differen-
ces ; pnn50, percent of difference between adjacent NN intervals that 
are greater  than 50 ms; SDANN, standard deviation of the averages of 
NN intervals in all 5-minute  segments of the entire recording;VLF = 
very low frequency power. 

Variables Before 
therapy

After 
thereapy p 

HF (m/sec2) 169±13 240±347 0.639
LF (m/sec2) 352±332 393±394 0.414
SDNN (m/sec) 43±21 46±21 0.797
RMSSD (m/sec) 28±18 33±20 0.681
Pnn 50 (%) 9±13 12±13 0.651
SDNN 24 (m/sec) 112±53 123±49 0.536
SDANN (m/sec) 102±47 112±54 0.676
Spektral power 2219±2123 2331±1952 0.476
min spectral power (m/sec2) 782±1094 794±690 0.696
max spectral power (m/sec2) 4951±4301 5525±5023 0.221
Power (m/sec2) 1851±1515 2192±1789 0.768
VLF (m/sec2) 1328±1122 1470±1252 0.958

Table 2. Changes from baseline in heart rate variability indi-
ces after 1 year of pulmonary arterial hypertension  therapy

PAH, pulmonary arterial hypertension; NYHA, New York Heart 
Association; BNP, brain natriuretic peptide; HF, high frequency 
power; LF , low frequency power; SDNN, Standard deviation of 
all NN intervals; RMSDD, square root of the mean of the sum of 
the squares of differences ; pnn50, percent of difference between 
adjacent NN intervals that are greater  than 50 ms; SDANN, standard 
deviation of the averages of NN intervals in all 5-minute segments of 
the entire recording; VLF, very low frequency power.

DISCUSSION

The present study provides insights regarding 
severely depressed indices of cardiac electric 
conductivity in patients with PAH in comparison 
to controls. Indeed, limited capacity of HRV re-
flects parasympathetic disturbance of autonomic 
nervous system which is critical for PAH progno-
sis in this study.  Considering the fact that about 
one third of PAH patients die suddenly among 
children (16), and adult (17) patients, reduction 
of the parasympathethic influences on the heart 
rhythm may be one of the triggers for life threa-
tening ventricular arryththmias. Moreover, some 
data suggest that HRV may predict poor outcomes 
in both children (18) and adult (19) PAH patients. 
These data are concordant with our index obser-
vation, confirming the relevance of HRV in the 
pathogenesis of PAH, and heavily supporting the 
hypothesis that improvement of HRV may yield 
survival benefit.  Therefore, lack of improvement 
in HRV indices after modern PAH therapy repre-
sents a woeful, and somewhat surprising finding, 
suggesting an unmet urgent need to apply better 
therapeutic options.
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Whether idiopathic or secondary, PAH is charac-
terized by the deregulated proliferation of pulmo-
nary artery endothelial cells, and intimal smooth 
muscle cells, both resistant to cellular apoptosis 
(1).  Pathophysiology of PAH is complex, pi-
voting around the concepts of vasoconstriction, 
vascular remodelling and thrombosis (1). Altho-
ugh the etiology of PAH is unknown, one of the 
responsible mechanisms is thought to be impaired 
cardiac autonomic control  (20). The association 
of changes in HRV in PAH are not new, but very 
limited data are available, especially with regard 
to the impact of PAH therapy on cardiac rhythm 
abnormalities. Among very few current therapic 
options, bosentan, inhaled iloprost, or sildena-
fil used as a monotherapy, or in combination are 
known to be safe and effective, at least short-term. 
In contrast, delayed benefits of modern PAH the-
rapy, especially with regard to improving morta-
lity are much less impressive (21). These data are 
also in agreement with our study since long-term 
therapy failed to improve HRV indices. 
There are a few limitations of the study wor-
th mentioning. We conducted this study in the 
experimental setting, and applied observational 
design, therefore, not drawing any definite clini-
cal conclusions based solely on the index data. 
Although compatible in size with other similar 
investigations, this study was performed in a re-
latively small cohort, so chance represents a pla-

usible alternative explanation. Many potentially 
important biomarkers, and HRV indices were not 
measured in the index study. Another limitation 
of our study is the extend to which events in the 
pulmonary circulation can be assesed and adequ-
ately extrapolated by measuring rythm abnorma-
lities. Finally, PAH unquestionably has a complex 
pathogenesis, which is definitely not restricted to 
the observed changes of HRV. Obviously correla-
tion of HRV indices with clinical characteristics, 
and hemodynamic variables is indeed important, 
however, our study is too small, and observatio-
nal design preclude us to adequately assess these 
important links. These data most certainly should 
be confirmed in a larger, better randomized trial.
In conclusion, patients with PAH exhibi-
ted severely depressed HRV when compared to 
controls. Surprisingly, PAH specific therapy for 
1 year with phosphodiesterase-5 inhibitor, pro-
stacyclin analogue, endhotelin receptor antago-
nist, or their combination failed to improve HRV 
indices suggesting urgent unmet need for better 
therapeutic options. 
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Risk factors for coronary artery lesions in Kawasaki disease

ABSTRACT

Aim To identify the risk factors associated with the development 
of coronary artery lesions (CAL) in pediatric patients with Kawa-
saki Disease (KD).

Methods  A retrospective chart review of the medical records of 
pediatric patients diagnosed with KD who were admitted to King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia between Ja-
nuary 2001 and December 2011 was performed. Odd ratio (OR) 
with 95 % Confidence interval (CI) was measured for each risk 
factor for CAL. Data were presented as frequencies (percentages). 
A P-value <0.05 was considered statistically significant.

Results A total of 44 patients were included in the study. Males 
were predominant, 27 (61.4%). The mean age of the patients was 
26.7 months (range 1.5-108 months). Typical KD was recorded in 
23 patients (52.3%), while coronary artery lesions were found in 
26 (59.1%) patients.

Coronary artery lesion was more common among patients with 
atypical KD, males, patients presented with history of fever > 5 
days, and intravenous immunoglobulins (IVIG) infusion after 10 
days of start of fever  (OR 4.2, 95% CI 1.1-15.3; p =0.01, OR 5.2, 
95% CI 1.4-19.5; p =0.01, OR 5.4, 95% CI 1.5-20.1; p =0.01, OR 
5.6, 95% CI 1.4-21.9; p =0.6, respectively).

Conclusion Atypical Kawasaki disease should be considered in 
children and early administration of IVIG reduces the frequency 
of coronary artery lesions.

Key words: immunoglobulin, delayed diagnosis, cardiac compli-
cations
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INTRODUCTION

Kawasaki disease (KD) is an acute self-limited 
vasculitis affecting the small and medium si-
zed arteries, which was first described in Japan 
by Tomisaku Kawasaki in 1976 (1). It is now 
considered the most common cause of childho-
od acquired heart disease and the second most 
common vasculitis during childhood in the de-
veloped countries; however, it is still secondary 
to rheumatic heart disease in Saudi Arabia and 
many other developing countries (2-4). The 
incidence of KD varies worldwide, but it is hi-
ghest among children from Asian countries and 
commonly involves children aged between 1-5 
years (5,6). Coronary artery lesions (CAL) are 
considered to be the most serious complication 
of KD, and they may vary from coronary ecta-
sia to giant aneurysm (≥8 mm). It was reported 
that 15-25% of untreated children may develop 
CAL, which may lead to myocardial ischemia 
and sudden death or chronic coronary artery in-
competence (7,8). Administration of high dose 
intravenous immunoglobulin within the first 10 
days from the onset of fever helps to reduce the 
incidence of CAL (9, 10-12).
In Saudi Arabia, a paucity of reports described 
the risk factors that are associated with KD 
among Saudi children (13-15). Since the epide-
miological and clinical aspects of Kawasaki were 
reported in the western region of Saudi Arabia 
in 2005 (16), we aimed to identify the risk fac-
tors associated with the development of CAL in 
children with KD who were followed up at King 
Abdulaziz University Hospital (KAUH), Jeddah, 
Saudi Arabia.

PATIENTS AND METHODS

Medical records of 44 children diagnosed with 
KD admitted to King Abdulaziz University Hos-
pital, Jeddah, Saudi Arabia,  between January 
2001 and December 2011 were  retrospectively 
reviewed. 
The data, including age (≤ 1 year, > 1year), gender 
(male, female), nationality (Saudi, non-Saudi), 
clinical presentation of KD (typical or atypical), 
history of fever at the time of the presentation (≤ 
5 days, > 5 days), any additional clinical illne-
ss, administration of the first dose of intravenous 
immunoglobulins (IVIG) (≤ 10 days of history of 

fever, > 10 days of history of fever), and echocar-
diography on admission and after administration 
of IVIG, were analyzed. 
Kawasaki disease was diagnosed based on cli-
nical criteria of fever ≥ 5 days plus 4 out of 5 of 
the following clinical signs, bilateral non-pu-
rulent conjunctivitis, oral changes manifested 
as strawberry tongue, erythema of the lips and 
the mucosa, extremity changes such as palmar 
erythema, swelling of the hands and peeling 
of the skin, maculopapular rash, and cervical 
lymphadenopathy. According to the Ameri-
can Heart Association, a diagnosis of atypical 
Kawasaki is possible in the presence of fever 
and two principal features (9,16). Some pati-
ents may exhibit an additional presentation 
such as irritability, diarrhea, vomiting, abdo-
minal pain, cough, arthritis or arthralgia, and 
rhinorrhea (9,16). The fever was recorded as 
body temperature above 37.5°C. 
Odd ratio (OR) with 95 % Confidence interval 
(CI) was measured for each risk factor for CAL. 
Data were presented as frequencies (percenta-
ges). A p-value <0.05 was considered statistically 
significant.
Ethical review committee of King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia has 
granted us permission to conduct this study.

RESULTS

A total of 44 patients were included in the 
study. Saudis accounted for half of the study 
population, 22 (50%). Males were predomi-
nant 27 (61.4%). The mean age of the patients 
was 26.7 months (range 45 days to 90 months). 
Majority of them belonged to age group 1-5 
years, 27 (61.4%). Only three cases were > 5 
years of age. Typical KD was recorded in 23 
patients (52.3%) while 19 (43.2%) had fever 
for up to 5 days at the time of the presentati-
on. Twenty-six (59.1%) patients were presen-
ted with other associated clinical conditions, 
such as gastrointestinal and respiratory symp-
toms. Coronary artery lesions were found in 26 
(59.1%) patients.
Coronary artery lesion was more common among 
patients with atypical KD, in males, patients pre-
sented with history of fever > 5 days, and in the 
patients with IVIG infusion after 10 days of start 
of fever (OR 4.2, 95% CI 1.1-15.3; p =0.01, OR 
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5.2, 95% CI 1.4-19.5; p =0.01, OR 5.4, 95% CI 
1.5-20.1; p =0.01, OR 5.6, 95% CI 1.4-21.9; p 
=0.6, respectively (Table 1).

gher risk of developing CAL than white or black 
children (21). 
The finding of a frequent CAL in children > 1 
year of age especially between the age group 1-5 
years is consistent with other studies (19). Howe-
ver, there seems to be no explanation for more 
frequent CAL in children of specific age groups 
than in others; delayed diagnosis has been sugge-
sted to explain these findings (6). 
Our study showed insignificantly high frequen-
cy of CAL in patients with fever > 5 days which 
is also consistent with other studies (18). On the 
other hand, we observed that clinical features 
such as gastrointestinal or respiratory symptoms 
were not significantly associated with the deve-
lopment of CAL. 
Several treatment options have been proposed 
in the management of patients with KD, and 
recent studies have shown that the administra-
tion of high dose IVIG within the first 10 days 
of illness was associated with a decrease in the 
incidence of CAL in these patients (9-11). In the 
current study, a lower frequency of CAL among 
the patients who received IVIG within 10 days 
from the onset of fever was also observed. Al-
though the exact mechanism of action of IVIG in 
KD is unknown, it is thought that the drug acts 
by modulating cytokine production, neutralizing 
bacterial super antigens or other etiologic agents, 
increasing T-cell suppressor activity, suppressing 
antibody synthesis, and by providing anti-idioty-
pic antibodies (7). 
There are some limitations.  We could not obtain 
all results of laboratory investigations which may 
have introduced a bias in the analysis. Neverthe-
less, despite the fact that KD is not common in 
our population, we made efforts to collect enough 
data over an eleven-year period, and the risk fac-
tors that we identified in our study are similar to 
those that have been reported in previous studies 
conducted abroad. More so, our centre is consi-
dered a tertiary centre in the Western Province of 
Saudi Arabia, so the frequency of CAL among 
patients with KD in this study may reflect the rate 
of CAL among patients with KD living in this 
region. Because most patients that were referred 
to our unit were either cases of misdiagnosis or 
late referral, we believe that it is necessary to in-
crease awareness of this condition among general 
pediatricians and encourage the administration of 

No (%) of patients
Risk factors CAL OR 95% CI p

Atypical
Yes 21 (47.7) 16 4.2 1.1-15.3 0.01
No 23 (52.3) 10

>1year of age at the 
time of presentation

Yes 30 (68.2) 19 1.7 0.5-6.3 0.4
No 14 (31.8) 7

Males
Yes 27 (61.4) 20 5.2 1.4-19.5 0.01
No 17 (38.6) 6

Saudis
Yes 22 (50) 14 1.5 0.4-4.8 0.5
No 22 (50) 12

> 5 days fever duration 
at the time of presen-
tation

Yes 25 (56.8) 19 5.4 1.5-20.1 0.01

No 19 (43.2) 7

Associated illnesses
Yes 26 (59.1) 16 1.2 0.4-4.3 0.7
No 18 (40.9) 10

IVIG therapy >10days 
after onset of fever

Yes 20 (45.5) 16 5.6 1.4-21.9 0.01
No 24 (54.5) 10

Table 1. Risks of coronary artery lesions among subjects with 
Kawasaki disease

CAL, Coronary artery lesions; OR, Odd Ratio; CI, Confidence inter-
val; IVIG, intravenous immunoglobulins

DISCUSSION

Our analysis showed that 52.3% of the patients 
had typical KD. The frequency of CAL in our 
cohort was 59.1% higher than reported by other 
authors, i.e. 30% by Muzaffer and Al-Mayouf 
(14), 12.5% by Al-Harbi (17), 18% by Schroh et 
al. reported in Argentina (18), and 50% by Cho et 
al. in South Korea (19). The higher frequency of 
CAL in our patients is probably because our unit 
is the referral center, where all cases, including 
those that were misdiagnosed or poorly mana-
ged, were referred to. Hence, most patients who 
arrived to our unit had developed complications 
of the disease because of treatment delay. High 
frequency of CAL with atypical KD was in line 
with results of a hospital-based study in Argenti-
na, but contrary to South Korea, (34.3 and 33.9% 
in children with typical KD and atypical KD, res-
pectively) (18,19). High frequency of CAL with 
atypical Kawasaki could be explained by a delay 
in recognizing the disease, also reported in anot-
her Saudi Arabia study (17). High frequency of 
CAL in males in our study was consistent with 
other studies (15, 17-22).
In our study, there was no significant differen-
ce between the frequency of CAL among Sau-
di and non-Saudi patients possibly because of 
small sample size. In the literature, recent data 
indicates that Asian children with KD have a hi-
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IVIG as early as possible in children suspected to 
have KD. We also recommend more researches 
on KD and a nationwide survey to evaluate the 
true prevalence and incidence of the disease in 
Saudi Arabia. 
In conclusion, early administration of IVIG redu-
ces the frequency of CAL. We support the recom-
mendation that atypical KD should be considered 
in children who do not meet the full criteria for 

KD, especially in those with fever persisting for 
5 days or more as early treatment with IVIG has 
been shown to decrease the development of CAL.
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Pulmonary embolism in chronic hypoxemic patients with and 
without secondary polycythemia - analysis of risk factors in pro-
spective clinical study

ABSTRACT 

Aim  Prospectively evaluate the incidence of pulmonary embo-
lism and risk factors for this life-threatening disease on chronic 
hypoxemic patients treated in intensive respiratory care unit.  

Methods The study enrolled 842 consecutive patients with severe 
exacerbation of chronic obstructive pulmonary disease or respiratory 
failure. The initial assessment included clinical history collection, 
physical examination, hematological and biochemical analysis, gas 
analysis, chest X ray, 12  lead electrocardiography and determination 
of value of D-dimer. Of all enrolled patients,  211 met the exclusion 
criteria. Of 631 included patients, 269 (42.6%) had normal D-dimer. 
D-dimer level ≥500 μg/L was found in 362 (57.5%) patients who 
were referred to Doppler echocardiography, lower limb color Do-
ppler ultrasonography and thoracic multidetector helical computed 
tomography. According the value of hematocrit, all patients were 
divided in two groups: group I (100 patients) with polycythema and 
group II (262 patients) without polycythemia.  

Results The first outcome of the study was the   significantly hi-
gher incidence of pulmonary embolism in group I of patients than 
in group II, 39 (39%) and 29 (11.06%), respectively. Patients in 
group I had significantly worse disturbance of pulmonary functi-
on and higher degree of pulmonary hypertension (58.4±3.66 vs. 
30.3±9.41). Apart from polycythemia in group I, the most com-
mon risk factors were arrhythmia, absolute and varicose veins.

Conclusion Polycythemia is a single most significant risk factor for 
pulmonary embolism in chronic hypoxemic patients. Value of D-di-
mer ≥500 μg /L, as well as presence of comorbidity, particularly vein 
varicose, in these patients should raise clinical suspicion of PE. 

Key words: chronic obstructive pulmonary disease, multidetec-
tor computed tomography, arrhythmia, varicose veins, pulmonary 
hypertension
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INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) 
is a leading cause of global morbidity and disa-
bility, and by 2020 it is predicted to become the 
third greatest cause of death worldwide (1,2). 
As pulmonary function deteriorates, and as the 
COPD progresses, the risk of alveolar hypoxia 
and consequent hypoxemia increases (2,3). Exa-
cerbations of COPD are frequently associated 
with deterioration in gas exchange and associated 
hypoxemia (3). Uncorrected chronic hypoxemia 
is associated with the development of adver-
se effects, including secondary polycythemia, 
and systemic inflammation (3-5). When chro-
nic hypoxemia is present in patients with seve-
re COPD exacerbations or respiratory failure, it 
can contribute to the development of pulmonary 
hypertension, and leads to pulmonary endotheli-
al dysfunction, reduced cerebral blood flow, and 
increased risk of venous thromboembolic disease 
(3,4,6). Low oxygen levels in blood cause a high 
production of erythropoietin. This enzyme enters 
red bone marrow and causes it to start making red 
blood cells in an erythropoiesis (3). Red blood 
cells carry oxygen in blood, so more red blood 
cells are made in the body’s attempt to raise blood 
oxygen levels (7,8). The exact mechanism of this 
form of secondary polycythemia is not yet fully 
understood, but angiotensin II may be responsi-
ble for inappropriately sustained erythropoietin 
secretion (9) or direct stimulation of erythroid 
progenitors (5). The normal range of hematocrit 
is defined and quoted as 0.45 ± 0.05 in males and 
0.41 ± 0.05 in females (6). A rise in hematocrit is 
associated with greater blood viscosity that may 
cause hemodynamic and rheological problems 
(7,8). It is believed that hematocrit values above 
0.50 increase the risk of acquiring hypertension, 
heart failure, myocardial infarction, and espe-
cially thrombosis (6,8). The incidence of pul-
monary embolism (PE) in patients with COPD 
and respiratory failure is uncertain, depending 
on whether the ante-mortem or autopsy studies 
(10-12), prospective or retrospective (13,14), in 
outpatients or in hospitalized patients (15,16), on 
consecutive or in patients are evaluated accor-
ding to score systems, etc. (17,18). A compilation 
of studies examining the incidence of PE in pa-
tients with COPD reported a rate of 3.3%–25%, 
with the majority discovered by surveillance stu-

dies and those clinically asymptomatic (17). Au-
topsy studies have reported the incidence of PE 
in COPD patients to be 28%–30% without defi-
ning the percentage of suspected antemortem di-
agnoses (14,15,17,19). Considering the fact that 
chronic hypoxemia and secondary polycythemia 
are particularly strong risk factors for pulmonary 
embolism, it was hypothesized that PE is more 
frequent in the population of patients with severe 
COPD or respiratory failure with secondary pol-
ycythemia than in patients without it. 
The aim of this prospective clinical study on 
consecutive chronic hypoxemic patients was to 
evaluate the incidence of PE and risk factors for 
this life-threatening, but preventable and treata-
ble disease.

PATIENTS AND METHODS

This study was originally designed as prospective 
clinical management trial on consecutive patients 
who were hospitalized in the intensive respiratory 
care unit of the Clinic for Pulmonary Diseases 
with 16 beds for patients with respiratory disor-
ders requiring continuous monitoring and trea-
tment. This Clinic is the largest in southeast Serbia 
as tertiary university affiliated Clinic of the Clini-
cal Center Nis. Each year about 20,000 patient vi-
sits are performed and about 3000 - 4000 patients 
are admitted. Data were collected from 20 January 
2011 to 20 November 2012. The study protocol 
was compliant with Helsinki guidelines for human 
experimentations and approved by an institutional 
review board, the Ethical Committee of the Cli-
nical Center Niš, and written informed consents 
were obtained from all patients or their closest re-
latives at the time of admission to the Clinic. 
The study enrolled 842 consecutive patients. The 
initial assessment of patients admitted with severe 
exacerbation of COPD according the Global Strate-
gy for Diagnosis, Management, and Prevention of 
COPD (GOLD) (2) criteria or respiratory failure in 
intensive care unit (ICU) included: clinical history 
collection, complete physical examination, labora-
tory biochemical and hematological analysis, arte-
rial gas analysis, chest X ray examination, 12 lead 
ECG and determination of value of D-dimer. Exc-
lusion criteria were as follows: actual diagnosis of 
pulmonary embolism (PE) that had been made be-
fore admission, ongoing use of anticoagulant the-
rapy for a reason other than pulmonary embolism, 
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exacerbation of COPD due to pneumothorax, pne-
umonia, severe neuromuscular disorders in end of 
life stage, severe impaired renal function, inability 
to give informed consent, or other iatrogenic rea-
sons (such as known allergy to contrast, extreme 
obesity). Of 842 consecutive patients, 211 met the 
exclusion criteria. After the initial clinical evalua-
tion, pulmonary embolism was investigated in 631 
included patients following a standardized valida-
ted algorithm based on D‐dimer. Plasma D-dimer 
levels by enzyme-linked immunosorbent assay 
(ELISA) Enzygnost D-dimer micro was measured 
(Dade Behring, Marburg, Germany), and ruled out 
pulmonary embolism in patients with a level below 
the cutoff value of 500 μg/L (Figure 1). 
All patients included in the study protocol for eva-
luation of pulmonary embolism were referred to 
Doppler echocardiography, lower limb color Do-
ppler ultrasonography (Color Doppler Ultrasound 
G 40 Siemens, Germany, equipped with high reso-
lution 7.5 -12 MHz transducer), and 64-slice tho-
racic multidetector helical computed tomography 
scan (spiral CT, Philips Secura, Netherlands); its 
parameters were 1.25 mm slice thickness with a 1.2 
mm reconstruction interval at 120 kV/150 mAs, 
and 100 ml of nonionic contrast material contai-
ning (iopromide; Ultravist‐300R, Schering, Baas, 
Switzerland), with an injection speed of 3.0 mL/s. 
The decision of the presence or absence of pul-
monary embolism was made by trained attending 

radiologists who were blinded to any specific 
patient clinical information. Secondary polycyt-
hemia was determined on the basis of hematocrit 
values   higher than 0.5 (50%). 
The sample size of this study was determined by 
a sufficiently large number of patients with chro-
nic hypoxemic patients with secondary polycyt-
hemia (100), which could be derived for statisti-
cally valid conclusions. 
Baseline characteristics are reported as the mean 
plus or minus standard deviation for continuous va-
riables and as percentages for categorical variables. 
Differences in baseline characteristics between gro-
ups of study participants were determined using the 
Student t test for continuous variables and the chi-
square test, stratified analysis of 2x2 tables, Mantel 
- Haentszel’s summary chi-square test for dichoto-
mous variables or Fisher’s exact tests for categori-
cal data. Statistical significance for all analyses was 
accepted at a level of p <0.05. The variance was of 
highly statistical significance when p<0.01.

RESULTS

Among 842 consecutive screened patients trea-
ted in ICU from 20 January 2011 to 20 Novem-
ber 2012, 211 patients met the exclusion criteria. 
Of 631 patients enrolled in study protocol, 269 
(42.6%) had normal value of D-dimer below 500 
μg/L, and D-dimer levels of 500 μg/L or above 
were found in 362 (57.4%) patients. According to 

Figure 1. Flow chart of diagnostic protocol for chronic hypoxemic patients
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the value of hematocrit all patients were divided 
in two groups: group I (100 pts.) with chronic hy-
poxemia with secondary polycythemia (hemato-
crit greater than 0.50) and group II (262) chronic 
hypoxemic patients without secondary polycyt-
hemia (hematocrit less than 0.50). 
The first outcome was the   significantly higher inci-
dence of pulmonary embolism in group I with chro-
nic hypoxemia and secondary polycythemia than in 
group II without secondary polycythemia, 39 (39%) 
and 29 (11,06%), (p<0.001). The patients of the 
first group with chronic hypoxemia and secondary 
polycythemia were older on average by 2.95 years 
(95% CI 0.614 to 5.286 years), (p<0.005). There 
were no significant differences in the age of the pa-
tients in group I and group II with and without PE 
(p=0.200 and p=0.931, respectively). Between the 
groups there was not statistically significant dif-
ference in the gender structure (p=0.394), as well 
as between the patients in group I and II with and 
without PE (p=0.797 and p=0.743, respectively). 
Gas analysis of the group I patients showed signifi-
cantly higher degree of  hipoxemia (42.8±5.67 vs. 
57.9±6.36) and hypercapnia (63.4±8.4 vs. 45.2±5.3) 
than patients in group II. The obtained results were 
in favor of the fact that patients in group I with 
polycythemia had a significantly higher degree of 
disturbance of respiratory gas exchange, a higher 
degree of pulmonary hypertension (58.4±3.66 vs. 
30.3±9.41), and more ECG signs of cor pulmonale 
chronicum (99% vs. 41.6%) (Table 1).

The most common risk factor for PE in the gro-
up I patients (with secondary polycythemia) was 
arrhythmia absoluta compared to group II, 31 
(31%) and 43 (16.4%), respectively (p<0.05). 
In group II (without polycythemia) the most co-
mmon risk factor for PE were venous varices 
compared to group I, 54 (20.6%) and 16 (16%), 
respectively (p=0.054). Other risk factors for PE 
did not show significant differences between the 
groups either (Table 2).

Group I Group II p
Numbers of patients 100 262
Age  (years, mean±SD) 66.13±8.3 63.18±8.45 p<0.005
Male (N0, %) 58 (58%) 141 (53.85%) p=0.374
Female, (N0, %) 42(42%) 121 (46.2%) p=0.401
PaO2 (mmHg mean±SD) 42.8±5.67 57.9±6.36 p<0.001
PaCO2 (mmHg mean±SD) 63.4±8.4 45.2±5.3 p<0.001
pH (mean±SD) 7.36±0.09 7.4±0.05 p<0.001
RBC (N0 x1012/mL) 5.8±0.38 4.0±0.54 p<0.001
Hgb (g/dL) 12.01±1.09 7.64±0.71 p<0.001
HCT 0.58±0.07 0.40±0.09 p<0.001
ECG signs of cor pulmonale 
(N0, %) 99 (99%) 117 (41.6%) p<0.001

Pulmonary art. pressure (mmHg, 
mean±SD) 58.4±3.66 30.3±9.41 p<0.001

Pulmonary embolism (N0, %) 39 (39%) 29 (11.06%) p<0.001
Pulm. embolism + deep veins 
thromb.(N0,%) 27 (27%) 17 (6.4%) p<0.001

Deep veins thrombosis (N0, %) 5 (5%) 12 (4.6%) p=0.87

Table 1. Baseline characteristics of investigated groups 
of chronic hypoxemic patients with and without secondary 
polycythemia

PaO2, partial pressure of oxygen in the arterial blood; PaCO2, partial 
pressure of carbon dioxide in the arterial blood; RBC, red blood cell, 
Hgb hemoglobin; HCT, hematocrit, ECG electrocariography;

Risk factor Group I No (%) Group II No (%) p 
Arrhythmia absolute 31   (31%) 43 (16.4%) p<0.05
Varicose veins 16   (16%) 54 (20.6%) p=0.054
Obesity 10   (10%) 41 (15.6%) p=0.062
Diabetes mellitus 13   (13%) 34 (12.9%) p=0.921
Chronic heart failure 14   (14%) 30 (11.4%) p=0.297
Immobilization 11  (11%) 8  (3.05%) p=0.051
Malignancy 6   (6%) 18 (6.9%) p=0.875
Cerebrovascular insult 3   (3%) 14 (5.3%) p=0.347
Cirrhosis hepatica 2   (2%) 6  (2.3%) p=0.911
Others 3   (3%) 5 (1.9%) p=0.263
TOTAL 109/100 252/262 p= 0.113

Table 2.  Presentation of the structures of risk factors for 
pulmonary embolism within the groups

No (%) of patients with
No  risk
factors

One risk 
factor 

Two risks 
factors 

More than two 
risk factors 

Group I 49 (49) 21 (21) 25 (25) 5 (5)
Group II 105 (41) 71 (27) 69 (26.3) 17 (6.5)

Table 3. Presentation of the structures participants in the 
groups relative to the number of risk factors for pulmonary 
embolism

Pulmonary 
embolism

Arrhythmia absolute Varicose veins 
Yes No Yes No

Group I
Yes 13 26 10* 29
No 18 43 6 55

Group II
Yes 17 12 23 6
No 37 194 20 213

Table 4. Frequency of pulmonary embolism compared to the 
most common risk factors within the groups

*Varicose veins were statistically significant risk factor for PE in 
chronic hypoxemic patients with secondary polycythemia than in the 
chronic hypoxemic patients without polycythemia;

Any difference between the groups in the num-
ber of patients without risk factors, those with 
one, two, or more than two risk factors for PE 
were not found (p= 0.497, p=0.411, p=0.843 and 
p=0.729, respectively) (Table 3).

In contrast to arrhythmia absoluta, venous vari-
ces were demonstrated as a significant risk factor 
for PE in chronically hypoxemic patients with 
polycythemia (p <0.05) (Table 4).

The relationship between the presence of risk 
factors for pulmonary embolism was analyzed 
and the diagnosis of pulmonary embolism in gro-
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ups of patients with and without secondary pol-
ycythemia was confirmed (Table 5). Comparing 
the incidence of PE, there was no statistical si-
gnificance between the patients with (24 patients) 
and without (15 patients) risk factors for PE in 
chronic hypoxemic patients with secondary pol-
ycythemia (p=0.092)

and potentially fatal outcome (14,15). In spite of 
the awareness of the fact from both the pathop-
hysiologic and clinical perspective, the data on the 
prevalence and incidence of PE in this large pati-
ent population are at least confusing (11,12,14,17). 
The results of the studies about the incidence and 
prevalence of PE in COPD patients were rather 
inconsistent (17), ranging from 24.9% in hospita-
lized patients (18), to 3.3% of those who were eva-
luated in the emergency departments (19) and in 
autopsy studies PE was present in 30% of COPD 
patients (13). The reasons for such findings should 
be probably sought in the fact that the studies were 
very different in both the methodology and the 
number of patients involved, as well as in the de-
gree of severity of COPD and treating institution 
(11,13,14,17,19). The symptoms of acute COPD 
exacerbation or acute events in respiratory failure 
are very similar to PE symptoms, which poses a 
real clinical challenge in establishing clinical sus-
picion of PE in these patients (12,15,19). It has 
been established that in approximately one third 
of patients there are no clear reasons for a COPD 
exacerbation on admission for hospital treatment 
(18), as well as that the risk of PE increases with 
age, immobilization, and numerous comorbid con-
ditions in these patients (20-22). It has also been 
found that COPD patients have approximately 
twice the risk of pulmonary embolism (PE) and 
other venous thromboembolic events (VTE) than 
those without COPD (10,14,22). Although it is a 
well-known fact that COPD is associated with a 
procoagulant state marked by elevated circulating 
blood-borne tissue factor-procoagulant activity 
and increased levels of fibrinogen and factor XIII 
(5,15,21), secondary polycythemia has not been 
observed as a risk factor for PE in any of the stu-
dies so far. The reason for this lies in the fact that 
in many health care systems worldwide there has 
been a large body of patients on long term oxy-
gen therapy (LTOT), used with success to remove 
the consequences of chronic hypoxemia, such as 
secondary polycythemia. More recent studies su-
ggest polycythemia is less of an issue in modern 
COPD populations (7,8). In our patients, LTOT 
has not been widely administered.
Three aspects of our study findings require co-
mments.
First, this study is a prospective one, a clinical 
trial enrolling consecutive chronically hypoxe-

Pulmonary
embolism

Risk factor Risk factor
TotalYes No

Group I
Yes 24 15 39
No 27 34 61

Group II
Yes    29 * 0 29
No 128 105 233

Total 208 154 362

Table 5. Presentation of the structures of the respondents 
groups with and without PE relative to the presence of risk 
factors for PE

*pulmonary embolism in chronic hypoxemic patients without secon-
dary polycythemia was significantly more frequent in the presence of 
risk factors (p<0,001);

In the second group of patients with chronic hy-
poxemia without secondary polycythemia there 
was a statistically significant difference between 
the number of patients with confirmed PE who 
had risk factors for PE (29 patients ), compared 
to the number of patients without risk factors (0 
patients) (p=0.00030 and <0.001, respectively). 
In Group II patients with chronic hypoxemia 
without secondary polycythemia, the Mantel – 
Haentszel’s summary chi-square test was appli-
ed. It was unambiguously found that in chronic 
hypoxemic patients without polycythemia, pul-
monary embolism was significantly more frequ-
ent when risk factors were present than in their 
absence (p<0.001), which was not the case with 
the group of chronic hypoxemic patients with se-
condary polycythemia.
This study clearly demonstrated a significantly 
higher incidence of pulmonary embolism in 
chronic hypoxemic patients with secondary po-
lycythemia than in those without it (p=0.007 and 
p<0.001, respectively).  The results therefore in-
dicated that secondary polycythemia is the most 
significant single risk factor for pulmonary em-
bolism in chronic hypoxemic patients.

DISCUSION

Chronic obstructive pulmonary disease (COPD), 
especially during severe exacerbation and as an  
acute deterioration of chronic respiratory failure, 
requiring treatment in intensive respiratory care 
units, is a risk factor for pulmonary embolism (PE) 
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mic patients treated in the respiratory intensive 
care unit for severe COPD exacerbations or acute 
deterioration of respiratory failure, with a consi-
derable number of patients in both groups, very 
different by the degree or duration of chronic hy-
poxemia and its consequences.
Second, the most important result of the study is 
a statistically significant higher number of pati-
ents with chronic hypoxemia and polycythemia, 
proving PE, compared to the number of those 
without polycythemia, demonstrating that pol-
ycythemia is the most important single risk fac-
tor for PE in these patients. The incidence of PE 
in patients with polycythemia in this study was 
far higher compared to other studies, exceeding 
even the incidence of PE in COPD in autopsy 
studies (13-21). The result is explained by the 
fact that the patients with polycythemia had very 
disturbed function of the lungs. Such a degree of 
pathophysiologic damage is associated with al-
tered rheological blood properties, potentiating a 
procoagulable state. On the other hand, patients 
without polycythemia in this study had a PE inci-
dence similar to that in many other studies from 
10.4% do 16.5% (10-14, 23).
Our groups of patients did not differ significantly 
in their gender and age structure, and thus gender 
and age could not be regarded as especially signi-
ficant risk factors for PE, which disagreed with 
the studies in which male gender and age below 
60 and over 75 years were found to be significant 
risks for the occurrence of PE (15,16,21). The pa-
tients with polycythemia were significantly older 
than the patients in the study by Piazza (15) and 
Agkun (23), with considerably more women and 
with a much higher incidence of PE. In our pati-
ents, other risk factors for PE were also markedly 
present, except for secondary polycythemia, whi-
ch was similar to other studies’ results, demonstra-
ting the existence of significant comorbid conditi-
ons in chronically hypoxemic patients (11, 20-23). 
Arrhythmia absoluta was a single most commonly 
present factor in patients with polycythemia, but 
it was not a statistically significant factor in the 
occurrence of PE in these patients. In contrast, it 
was established that venous varices constituted a 
statistically significant factor for PE in these cases. 
Chronic heart failure, obesity, and immobilization 
have been most significant risk factors for PE in 
some other studies, which differs from this study 

results and can be accounted for by different pati-
ent populations (10,14,15,18,23). 
Third, on admission for treatment, all our pati-
ents had clinically suspected pulmonary embo-
lism, while patient categorization based on the 
Wells or Geneva score was not used. The met-
hodology employed in this study was based on a 
valid standardized diagnostic algorithm for PE, 
based on D-dimer patient selection, where values 
below 500 µg/L exclude the diagnosis of PE with 
a high degree of probability (24,25). A low D-di-
mer level remains the single most useful haema-
tological parameter for excluding PE (21,24,25). 
The present findings have simply pointed out that 
the general rules for other populations with sus-
pected PE also apply completely to patients with 
COPD exacerbations (22). 
This study had some limitations. First, we did not 
observe smoking habits in our examinees (smoking 
might have had an impact on polycythemia). Se-
cond, we assessed immobilization very strictly as a 
risk factor, confirming it only in literarily immova-
ble patients due to cerebrovascular events, in grave 
general condition due to underlying malignancy, 
due to obesity, or complications of diabetes. Also, 
the longitudinal follow up data for patients treated 
for PE were missing, as well as the data about PE 
recurrences and treatment outcomes.
In conclusion, our study supports the theory that 
secondary polycythemia in chronically hypoxemic 
patients hospitalized in intensive respiratory care 
units for acute exacerbation of COPD or respira-
tory failure substantially impairs the rheological 
characteristic of blood and significantly contribu-
tes to the procoagulant state, and secondary pol-
ycythemia is the most significant single risk factor 
for pulmonary embolism. Its presence, as well as 
D-dimer values above 500 µg/L and comorbid 
conditions as risk factors for PE, especially veno-
us varices, should raise suspicion of pulmonary 
embolism in this patient population. Future pros-
pective longitudinal studies of pulmonary emboli-
sm surveillance in chronically hypoxemic patients 
could evaluate the results of this study.
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Plućni embolizam kod hronično hipoksemičnih pacijenata sa i bez 
sekundarne policitemije – analiza faktora rizika u prospektivnoj 
kliničkoj studiji
Lidija Ristić1,2, Milan Rančić1,2, Milan Radović,1,2 Zorica Ćirić1,2, Dušanka Kutlešić Kurtović3

1Univerzitet u Nišu, Medicinski fakultet u Nišu, 2Klinika za plućne bolesti, Klinički centar u Nišu, 3Klinika za kardiovaskularne bolesti, 
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SAŽETAK

Cilj istraživanja je utvrđivanje incidence plućnog tromboembolizma i faktora rizika za nastanak ove 
potencijalno fatalne bolesti kod konsekutivnih hronično hipoksemičnih pacijenata, lečenih na odeljenju 
intenzivne respiratorne nege.

Pacijenti i metode U studiju su uključena 842 konsekutivna pacijenta s teškom egzacerbacijom hro-
nične opstruktivne bolesti pluća ili respiratornom insuficijencijom. Inicijalni pregled obuhvatao je uzi-
manje anamnestičkih podataka, fizički pregled, laboratorijske hematološke i biohemijske analize, gasne 
analize arterijske krvi, radiografiju grudnog koša, 12-kanalni elektrokardiogram i određivanje vrednosti 
D dimera. Ekskluzionim kriterijima iz daljeg je istraživanja isključeno 211 pacijenata. Od 631 paci-
jenta uključenog u dalje istraživanje, 269 (42.6%) je imalo D dimer ispod 500 μg/L, a 362 (57.4%) 
povećane vrednosti. Pacijenti s vrednostima D dimera upućeni su na Doppler ehokardiografiju, kolor 
Doppler ehosonografiju donjih ekstremiteta i 64-slajsnu multidetektorsku spiralnu kompjuterizovanu 
tomografiju grudnog koša u cilju dokazivanja plućnog embolizma. Prema vrednostima hematokrita svi 
pacijenti su podeljeni u dve grupe: grupu I (100 pacijenata s policitemijom) i grupu II (262 pacijenta 
bez policitemije).

Rezultati Utvrđena je signifikatno veća incidenca plućnog embolizma kod hronično hipoksemičnih 
pacijenata s policitemijom u odnosu na pacijente bez policitemije, 39 (39%) vs. 29 (11,06%). Pacijenti s 
policitemijom imali su teži poremećaj plućne funkcije i veći stepen plućne hipertenzije. Kod ispitanika 
grupe I najčešći faktori rizika za nastanak plućnog embolizma bili su arrhythmia absoluta i varikoziteti 
vena.

Zaključak Sekundarna policitemija je pojedinačni najznačajniji faktor rizika za nastanak plućnog em-
bolizma kod hronično hipoksemičnih pacijenata. Vrednosti D dimera iznad 500 μg/L i prisustvo ko-
morbiditeta, posebno varikoziteta vena, trebalo bi da pobude kliničku sumnju na plućni embolizam kod 
ovih pacijenata.  

Ključne reči: hronična opstruktivna bolest pluća, multislajsna kompjuterizovana tomografija, aritmija, 
varikoziteti vena, plućna hipertenzija
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Nutrition disorder and systemic inflammation in patients with 
chronic obstructive pulmonary disease

ABSTRACT

Aim To detect nutrition disorders (underweight and obesity) in 
patients with chronic obstructive disease (COPD) and presence of 
systemic inflammation by determination of inflammatory media-
tors serum values C-reactive protein (CRP), tumor  necrosis factor 
alpha (TNF-α) and leptin.

Methods The examination involved 85 patients with COPD. 
Nutrition categories were defined by body mass index (BMI). Fat 
free mass (FFM) was evaluated by mid upper-arm circumference 
(MUAC) and fat mass (FM) by tricipital skin-fold thickness (TFS). 
Values of TNF-α and leptin were measured by standardized ELISA 
kits and, CRP by latex turbidimetry.

Results There were 14 (16.5%) underweight patients, 28 (32.9%) 
normal, 28 (32.9%) pre-obese and 15 (17.6%) obese. Values of 
MUAC and TSF were significantly different among the nutrition 
categories (p=0.000). The lowest MUAC and TSF values were in 
the underweight, and the highest in the obese. There was no signi-
ficant difference of CRP and TNF-α among nutrition categories. 
Leptin of the underweight and normal nutrition was significantly 
different from leptin of the pre-obese and obese (p=0.000). The hi-
ghest CRP and the lowest TNF-α and leptin were in the underwe-
ight patients. The obese had the lowest CRP (although increased 
as compared to normal values) and the highest leptin, while the 
pre-obese had the highest TNF-α.

Conclusion Two basic nutrition disorders (underweight and obesi-
ty) were manifested in COPD patients. The inflammatory profile dif-
fers between underweight COPD patients and obese. Probably that 
happens due to systemic inflammation, and in part due to dysfun-
ction of adipose tissue.  

Key words: chronic airflow obstruction, nutrition assessment, C-
reactive protein, tumor necrosis factor-alpha, leptin
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) 
has significant extra pulmonary effects which in-
fluence the course and prognosis of the disease 
(1). Systemic inflammation is considered to be 
the cause for occurrence of extra pulmonary ma-
nifestations of COPD (2). There many hypotheses 
about the origin and mechanisms of systemic in-
flammation occurrence, but so far there have been 
no definite evidence about which mechanism has 
the key significance (3). A large number of infla-
mmatory mediators are involved in the occurrence 
and maintenance of the inflammatory reaction in 
COPD. Mediators that are most commonly associ-
ated with the systemic inflammation in COPD are 
C-reactive protein (CRP), tumor necrosis factor 
alpha (TNF-α), interleukin-6 (IL-6) and leptin (4).
Nutrition disorder is a common extra pulmonary 
effect in COPD (5). It is manifested clinically 
through the weight loss (underweight) (5), or the 
weight gain (obesity) (6). 
Cachexia is the term that is used for describing the 
state of underweight in COPD (7). It is defined as a 
complex metabolic syndrome associated with un-
derlying illness and characterized by loss of musc-
le with or without loss of fat mass. The prominent 
clinical feature of cachexia is weight loss in adults 
(corrected for fluid retention) or growth failure 
in children (excluding endocrine disorders). Ca-
chexia is distinct from starvation, age-related loss 
of muscle mass, primary depression, malabsor-
ption and hyperthyroidism (8). Overweight and 
obesity are defined as abnormal or excessive fat 
accumulation that may impair health (9).
A few potential occurrence mechanisms of un-
derweight in COPD are mentioned: systemic 
inflammation, energetic imbalance hypoxia, and 
hormone insufficiency (5). An important mecha-
nism in obesity occurrence is lowered tolerance 
of physical exertion of a COPD patient, and inac-
tivity developed due to it (6). Still, it is conside-
red that systemic inflammation and the increase 
in inflammatory mediators in systemic circulati-
on due to it, is one of the key occurrence mec-
hanisms for underweight (2). On the other hand, 
obesity related hypoxia results in local inflamma-
tory response within adipose tissue per se, and 
many contribute to elevations in circulatory in-
flammatory mediators by spillover form adipose 
tissue to the systemic circulation (10).

The body composition depends on the quantity of 
fat in the organism (fat mass – FM) and the fat free 
mass (FFM) (11). The decline in FFM points to 
the decline of muscle mass and protein deficit (11). 
Thus, the decline in FFM is now very often used for 
defining underweight, along with the Body Mass 
Index (BMI) (12). Mid upper-arm circumference 
(MUAC) indicates the development of the muscle 
mass and reflects the reserve of muscle proteins 
(12), thus, it is used as a simple and cheap method 
of FFM evaluation (13). By measuring tricipital 
skin-fold thickness (TFS) the estimation of total 
fat content in the organism (FM) is done (11).   
Systemic inflammation has been suggested to be 
the cause of extra pulmonary effects in COPD 
(14,15). The aim of the paper was to detect nutri-
tion disorders in COPD and presence of systemic 
inflammation in COPD patients with nutrition 
disorders by determination of inflammatory me-
diators values (CRP, TNF-α, leptin).

PATIENTS AND METHODS

The examination was done in the Clinic for Pul-
monary Diseases “Knez Selo”, Clinical Center of 
Niš, Serbia, in the Center for Biochemical Medi-
cine, and in the Polyclinic for Laboratory Diagno-
stic - Neolab in Niš. The examination involved 85 
patients. All patients had a clinical diagnosis of 
COPD and were in a stable phase of the disease. 
Spirometry, body mass index (BMI), mid-upper 
arm circumference, tricipital skin-fold thickness, 
serum levels of CRP, TNF-α and CRP were mea-
sured in all participants.
Spirometry was performed before and 15 mi-
nute after 400μg salbutamol inhalation using a 
spirometer Master Lab (Erich Jaegar Germany). 
Forced expiratory volume in one second (FEV1), 
forced vital capacity (FVC) and FEV1/FVC ra-
tio were measured. Post-bronchodilatator  FEV1/
FVC ≤  70%  confirmed the presence of airway 
obstruction that is not fully reversible (1).
Body weight was assessed with a beam scale to 
the nearest 0.1 kg with subjects standing barefoot 
and in light clothing. Height was measured by a 
clinical stadimeter in bare or stocking feet. Body 
mass index was calculated as the weight in kilo-
grams divided by square of the height in meters 
(kg/m2). Considering the fact that BMI<20kg/m2 
is widely accepted as underweight, particularly 
in well-developed countries (13), as recommend 
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by Nikolic M. et al. (11), value for defining was 
BMI<20 kg/m2. The other nutrition categori-
es were defined by BMI values as recommended 
by the World Health Organization (16): normal 
BMI=20-24.9 kg/m2; pre-obesity BMI=25-29.9 
kg/m2 and obesity BMI≥30 kg/m2. For FFM esti-
mation MUAC was measured to the nearest 0.1 
cm midway between olecranon and acromion 
using a non-stretch tape and also nutrition cate-
gory was determined based on the measured values 
(11).  Tricipital skin-fold thickness measurement 
served for the estimation of fat content (FM) in the 
organism and it was measured to the nearest 0.5 
mm using  the Skinfold Caliper Harpenden. Since 
females and males differ in body composition (rate 
FFM/FM), MUAC and TSF were calculated for fe-
males and males separately. 
Blood samples were taken between 8:00 and 9:00 
AM from patients who had been fasting since 8:00 
PM the previous night. Both serum and plasma 
were separated from blood cells by centrifugation 
at 1000 x g for 5minutes. All samples for leptin and 
TNF-α were stored at -70 °C until analyzed, and 
the samples for CRP were analyzed immediately. 
Serum leptin levels were measured with enzyme 
immunoassay DRG Leptin (Sandwich) ELISA EIA 
2395 kit (DRG Instruments GmbH, Germany). 
Serum TNF-α levels were measured with enzyme 
immunoassay DRG TNF-α ELISA EIA-4641 kit 
(DRG Instruments GmbH, Germany). Serum 
CRP levels were measured with latex turbidime-
tric immunoassay on SYNCHRON CX4 / CX5 
Clinical Systems Beckman Coulter. 
By using descriptive statistical analysis arithme-
tic mean, standard deviation and variation interval 
(min-max) and structure index (%) were shown. 
Comparisons of the markers mean values among 
the groups were performed by analysis of varian-
ce (ANOVA), followed by Dunnett’s post hock 
test. Level of statistical significance was determi-
ned at p<0.05. The results of statistical analysis 
have been shown in the tables.  
Ethical Committee of the School of  Medicine, 
University of Niš, approved this investigation. All 
patients received written information prior to parti-
cipation, and all patients signed informed consent.

RESULTS

The distribution of the patients in each nutrition 
category based on BMI and on mid upper-arm cir-

cumference is shown in Table 1 and Table 2. If the 
underweight and borderline underweight were con-
sidered as a single group and the pre-obese and obe-
se as well, the number of the underweight and obese 
patients was larger when defined by mid upper-arm 
circumference (17 vs. 14 and 48 vs. 43).

Category of nutrition*
A B C D E

No (%) of 
patients

14 
(16.5%)

28 
(32.9%)

28 
(32.9%)

15 
(17.6%)

85 
(100%)

Table 1. Number of patients and nutrition categories by body 
mass index

*A, underweight; B, normal nutrition; C, pre-obesity; D, obesity; E, 
overall 

Category of nutrition*
A B C D E

No (%) of
patients

6 
(7.1%)

11 
(12.9%)

11 
(12.0%)

48 
(56.5%)

85 
(100%)

Table 2. Number of patients and nutrition categories by mid 
upper-arm circumference

*A, underweight; B, borderline; C, optimal; D, above optimal; E, overall

Category of nutrition*
Anthropo-
metric 
parameters

A B C D p

MUAC (cm) 16.86±3.03 24.36±3.19 31.25±3.68 36.6±3.52
(13-20) (19-32) (23-39) (32-47) p=0.000

TSF (mm) 14.14±5.26 19.45±5.94 29.29±8.06 33.8±8.82
(5-19) (10-35) (12-44) (15-49) p=0.000

Table 3. Mid upper-arm circumference and tricipital skin-fold 
thickness among nutrition category

Results are presented as mean ± SD and variation interval (min-max).
*A, underweight; B, normal nutrition; C, pre-obesity; D, obesity; MUAC, 
mid upper-arm circumference; TSF, tricipital skin-fold thickness; 

The mean values of mid upper-arm circumferen-
ce and tricipital skin-fold thickness were signi-
ficantly different among the nutrition categories 
(defined by BMI) in all patients (p=0.000 and 
p=0.000, respectively). Both MUAC and TSF 
values were increased with the increase in nutri-
tion category. The lowest MUAC and TSF values 
were in the underweight, and the highest in the 
obese (Table 3).

The mean values of CRP and TNF-α among 
nutrition categories (based on BMI) varied in 
the range that was not statistically significant 
(p=0.334 and p=0.987, respectively). The mean 
leptin values of the underweight and those with 
normal nutrition were mutually similar, as well as 
the values of the pre-obese and obese. However, 
the mean leptin values of the underweight and 
normal nutrition were significantly different from 
the mean leptin values of the pre-obese and obese 
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(p=0.000). The highest mean CRP values, and the 
lowest TNF-α values and leptin were in the nu-
trition category of the underweight patients. The 
obese had the lowest mean CRP values and the 
highest mean leptin values, while the pre-obese 
had the highest mean TNF-α values (Table 4).  

DISCUSSION  

The results of our study showed that the exami-
ned COPD patients had nutrition disorders, such 
as underweight and obesity. We found a larger 
number of underweight and obese patients when 
nutrition categories were defined by FFM (esti-
mated by MUAC) than when they were defined 
by BMI. Furthermore, we determined that the 
weight loss was followed by the decrease in FFM 
and FM values (estimated by TSF), along with 
the simultaneous decrease in TNF-α and leptin 
values, and the increase in CRP. 
It is estimated that the weight loss prevalence in 
COPD is between 20 to 40% (17). Obesity fo-
und in COPD patients ranges from 18% to 54% 
(18). Similar results regarding underweight (defi-
ned by MUAC) were found in our patients, while 
the results regarding obesity were also similarly 
defined whether by MUAC or BMI. Body mass 
index is an inaccurate estimate of FM and FFM 
constituents of body weight (17). Recent studies 
have shown FFM depletion prevalence to be hi-
gher than presence of lower BMI values in COPD 
patients (19- 21). We also found a larger number 
of underweight and obese (and pre-obese) patients 
when nutrition was estimated by FFM than when it 
was estimated by BMI (20% vs. 16.5% and 56.5% 
vs. 50.5%). Therefore, FFM was a more sensitive 
tool for detecting nutrition disorders in COPD pa-
tients, especially since similar findings have been 
shown by some other studies as well (22).
Underweight COPD patients experiencing body 
weight loss suffer from both loss of FFM in asso-

ciation with the loss of FM (23). In our study, it 
was found that underweight patients had, at the 
same time, the lowest FFM values (estimated by 
MUAC) and the lowest FM values (estimated by 
TSF) in relation to  other nutrition categories. 
That indicated that the weight loss of our COPD 
patients occurred due to the decrease in FFM, 
with the simultaneous decrease in FM.   
Our underweight patients had the highest CRP 
values in relation to other nutrition categories. 
Considering the fact that the increased CRP va-
lues in COPD indicated the existence of syste-
mic inflammation (24) and were associated with 
loss of FFM (17) our finding confirmed the exi-
stence of systemic inflammation in underweight 
COPD patients and pointed out one of weight 
loss occurrence mechanisms. At the same time, 
in this study it was found that obese patients had 
the lowest CRP values, although they were hi-
gher than referential values. That was indicative 
of existence of low degree chronic inflammation 
in fat tissue of our obese patients, as suggested by 
available studies (18, 25). 
The results of this study have shown lowest lep-
tin values in underweight patients, and those fin-
dings have been shown by other studies as well 
(17, 26). Lower leptin values of our underweight 
patients were not followed by appetite increase, 
suggesting that leptin may have acted as inflam-
matory cytokines, and not as an appetite regulator, 
as demonstrated in studies (27,28).  However, this 
study did not find that the underweight had higher 
TNF-α values, as it is most often suggested in ot-
her studies (17, 29). An explanation for our finding 
may be a possibility that underweight in COPD 
did not occur due to inflammation conditioned by 
TNF-α increase, but that FM was a predictor of 
increase of TNF-α and leptin, which has been put 
forward as a hypothesis by recent studies (30-33). 
The studies have suggested that the expression 
of adipokines and cytokines from adipocytes in-

Category of nutrition*
Inflammatory mediators A B C D p
CRP (mg/L) 19.31±23.59 18.87±24.36 13.13±19.81 7.92±12.16

(1-80) (1-89) (1-92) (1-47) NS
TNF-α (pg/ml) 8.091±5.380 8.65±10.412 8.986±6.733 8.876±4.494

(0.327-22.942) (3.535-56.604) (1.327-31.111) (3.596-22.159) NS
Leptin (ng/ml) 3.091±3.827 6.254±10.57 18.579±20.164 33.616±35.543

(0.036-11.503) (0.018-51.972) (0.4-77.61) (1.091-150.812) p=0.000

Table 4. Inflammatory mediators among nutrition categories

Results are presented as mean ± SD and variation interval (min-max); p=0.000, underweight and normal vs. pre-obesity and obesity. *A, underwe-
ight; B, normal nutrition; C, pre-obesity; D, obesity; CRP, C-reactive protein; TNF-α, tumor necrosis factor alpha; NS, not statistically significant; 

Ćirić et al. COPD: nutrition and systemic inflammation



Medicinski Glasnik, Volume 10, Number 2, August 2013

270

creases with the increase in fat tissue and number 
of adopocytes (18,28). Indeed, our underweight 
patients had the lowest FM values estimated by 
TSF, while the pre-obese and obese had the hi-
ghest FM values and the highest TNF-α and lep-
tin values. Another possible explanation could be 
that in underweight COPD patients the level of 
inflammation was increased before occurrence of 
underweight, and when it was established a de-
crease in its intensity and inflammation mediators 
values occurred, which has also been suggested 
by Eagen et al. in his study (33).
In conclusion, our study supports the theory that 
in underweight and obese patients there is a sy-

stemic inflammation mediated by CRP, but it 
does not support the hypothesis that underweight 
is mediated through an increase in TNF-α related 
systemic inflammation. Rather, our results allow 
the hypotesis that in COPD patients there is a 
dysfunction of adipose tissue and that high fat 
mass may be a predictor of high plasma levels of  
TNF-α and leptin.
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Nutritivni poremećaji i sistemska inflamacija kod bolesnika s 
hroničnom opstruktivnom bolešću pluća
Zorica Ćirić, Ivana Stanković, Tatjana Pejčić, Lidija Ristić Milan Rančić, Milan Radović, Desa 
Nastasijević-Borovec 

Univerzitet u Nišu, Medicinski fakultet, Klinika za plućne bolesti Knez Selo, Klinički centar Niš, Niš, Srbija

SAŽETAK
Cilj  Utvrditi postojanje poremećaja uhranjenosti (pothranjenosti i gojaznosti) kod pacijenata s hronič-
nom opstruktivnom bolešću pluća (HOBP) i prisustvo sistemske inflamacije određivanjem serumskih 
vrednosti C-reaktivnog proteina (CRP), faktora nekroze tumora alfa (TNF-α) i leptina.
Metode  Ispitivano je 85 pacijenata, a kategorije uhranjenosti određivane su vrednostima body mass 
indexa (BMI). Obim sredine nadlakta (mid upper-arm circumference – MUAC) korišćen je za procenu ne-
masne mase tela (fat free mass – FFM), a debljina kožnog nabora (tricipital skin-fold thicknesse – TSF) za 
procenu ukupnih masti (fat mass – FM). Vrednosti TNF-α i leptina određivane su standardnim ELISA- kit 
testovima, a CRP latex turbidimetrijskom metodom.
Rezultati  Zabeleženo je 14 (16,5%) pothranjenih, 28 (32,9%) normalno uhranjenih, 28 (32,9%) predgo-
jaznih i 15 (17,6%) gojaznih pacijenata. Vrednosti MUAC-a i TSF-a značajno su se razlikovale između 
kategorija uhranjenosti (p=0,000). Najmanje vrednosti MUAC-a i TSF-a bile su kod pothranjenih, a 
najveće kod gojaznih. Nije bilo značajne razlike vrednosti CRP-a i TNF-α između kategorija uhranjeno-
sti. Vrednosti leptina pothranjenih i normalno uhranjenih značajno su se razlikovale od vrednosti leptina 
predgojaznih i gojaznih (p=0,000). Najveće vrednosti CRP-a, a najmanje TNF-α i leptina, bile su u 
kategoriji pothranjenih. Gojazni su imali najmanje vrednosti CRP-a (mada povišene u poređenju s nor-
malnim vrednostima) i najveće vrednosti leptina, dok su predgojazni imali najveće vrednosti TNF-α.
Zaključak  Dva osnovna poremećaja uhranjenosti (pothranjenost i gojaznost) mogu se naći kod pacijena-
ta s HOBP-om. Profil prisutne inflamacije razlikuje se između pothranjenih i gojaznih pacijenata s HOBP-
om, verovatno kao posledica sistemske inflamacije, ali delom i usled disfunkcije adipoznog tkiva. 
Ključne reči: hronična opstrukcija disajnih puteva, procena uhranjenosti, C-reaktivni protein, faktor 
nekroze tumora alfa, leptin.
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Tuberculosis related stigma and delay in seeking care after the 
onset of symptoms associated with tuberculosis

ABSTRACT

Aim To determine association between tuberculosis (TB) related 
stigma and delay in seeking a treatment after the onset of symp-
toms associated with tuberculosis.

Methods This prospective study was carried out in the „Podhra-
stovi“ University Clinic of Lung Diseases and Tuberculosis and 
Health facilities for lung diseases and tuberculosis in the Sarajevo 
area. The sample consisted of 300 tuberculosis patients. Between 
patients who consider TB a stigmatizing disease and patients who 
did not consider TB a stigmatizing  disease distribution of patient 
delay was compared. 

Results Of the total of 300 patients 79 (26.3%) considered TB a 
socially stigmatizing disease. Among them 43 (54.4%) were fema-
les and 36 (45.6%) males. Among patients in the age group 18-24 
years, nine (50%) considered TB a socially stigmatizing disease 
compared to seven (12.3%) among patients in the age group 65-75 
years. Among patients with university degree, nine (64.3%) and 
among patients that had no education, one (9.1%) declared TB as 
a socially stigmatizing disease. The average time interval from the 
appearance of first symptoms of tuberculosis until the first visit 
to a health care facility for those who consider TB a stigmatizing 
disease was 6.41 weeks and for those who did not consider it a 
stigmatizing disease the average time interval was 4.99 weeks.

Conclusion Study results revealed high stigma-generating atti-
tudes towards tuberculosis. Perceived TB related stigma had no 
strong impact on patient delay in seeking care for TB symptoms.

Key words: community norms, tuberculosis, health-seeking be-
haviour
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INTRODUCTION

Tuberculosis (TB) is highly stigmatized disease (1).  
Tuberculosis-related stigma has an enormous im-
pact on sufferers (2). That impact is felt at home, in 
the workplace and in the community (3). When tu-
berculosis is stigmatized, the fear of social and eco-
nomic consequences following diagnosis can affect 
willingness of individuals at-risk to undergo TB 
screening and to seek medical care after the onset 
of symptoms associated with TB (4).  The structure 
of community’s beliefs and norms about the disease 
and the resulting stigma can, therefore, substantially 
impact health. By delaying seeking care, these peo-
ple may develop more serious symptoms, meaning 
that they will be more difficult to treat; and as they 
remain infectious for a longer period of time, they 
are more likely to transmit the disease to others (5).
Understanding the origins of TB stigma is integral 
to reducing its impact on health. Using surveys, 
focus groups, and unstructured and focused inter-
views, a number of studies have explored the cau-
ses of TB stigma (6-8). Although there is geograp-
hic and cultural variation in the explanations for 
why TB is stigmatized, most authors identify the 
perceived risk of transmission from TB-infected 
individuals to susceptible community members 
as a leading cause of stigmatization (9-12). Tu-
berculosis is also stigmatized because it is closely 
associated with HIV, poverty, low social class, 
malnutrition, or disreputable behavior (13).
The perception of TB as a stigmatizing disease 
seemed to differ according to cultural context, 
whereas the social TB stigma can have important 
implications on health seeking behavior and the 
affected person’s well-being (14).
Therefore, the aim of this study was to determi-
ne association between social stigma and delay 
in seeking treatment after the onset of symptoms 
associated with TB.

PATIENTS AND METHODS

A prospective study was conducted in the period 
2008-2011.  Adults (≥ 18 years) with  diagnosed 
TB were enrolled from the health care centres for 
lung diseases and tuberculosis in the Sarajevo area 
and the „Podhrastovi“ University Clinic of Lung 
Diseases and Tuberculosis. The sample consisted 
of 150 acid-fast bacillus (AFB) smear positive and 
150 AFB smear negative tuberculosis patients. 

The study was approved by the Ethics Commit-
tee of the Medical School of Sarajevo University, 
and an informed consent was taken from the pa-
tients for participation in research and review of 
their medical records. 
Physicians conducted the interviews using a struc-
tured questionnaire. The questionnaire elicited 
information about demographics, socio-econo-
mic status, education level, care seeking and TB 
stigma from the patient perspective. Information 
from the medical records available at health care 
centres (especial results of sputum microscopy, 
radiological and other investigations) was also 
abstracted. Those data were used to supplement 
information obtained from patients’ interviews. 
A case of sputum smear positive pulmonary tu-
berculosis involves a patient with at least two ini-
tial positive sputum smears, or one sputum smear 
positive plus radio-graphic abnormalities consi-
stent with active pulmonary tuberculosis as de-
termined by a clinician; or one sputum specimen 
positive plus culture specimen positive for Myco-
bacterium tuberculosis. A sputum smear negative 
pulmonary tuberculosis case was defined as a pa-
tient diagnosed with pulmonary tuberculosis by a 
clinician, who did not meet the above criteria for 
smear-positive disease.
Social-stigma (social consequences of a person 
with tuberculosis) refers to consequences of pati-
ents’ discrimination by society and other people’s 
antagonistic practices or attitudes.
Patient delay, defined as the period (in weeks) 
from onset of the first symptom(s) possibly related 
to pulmonary TB to the date when the patient first 
contacted qualified primary health care services as 
a result of the symptoms, was the focus of interest. 
Patients were asked to recall the duration of the-
ir symptoms and when they first visited a doctor. 
Delay was calculated as the time between these 
two points. In order to determine the effect of TB 
stigma on the length of the delay, TB stigma was 
correlated with the categories of the delay.   
The chi-square test was applied to analyse the 
categorical variables. Statistical significance was 
considered when p<0.05. The standard deviation 
(SD) and 95% confidence intervals (CI) were 
calculated. The correlation among individual 
perception of TB such as social stigmatization 
of the disease and patient delay was calculated 
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and verified by means of the Pearson Correlation 
with the display of the relevant probabilities that 
were obtained based on a Sig. 2-tailed test.

RESULTS 

A total of 300 tuberculosis patients were included 
in the study.  Among them 150 (50%) had sputum 
smear positive for pulmonary tuberculosis and in 
150 (50%) it was negative.
The participants included 152 (50.7%) males and 
148 (49.3%) females. The largest number of parti-
cipants, 57 (19%) was between 65 and 75 years of 
age, followed by persons in the age group 55-64  
years, 52 (17.3%) and  >75 years, 51 (17.0%).  
Both groups included mostly persons with secon-
dary school qualifications. One hzndred and four 
(69.3%) among  AFB-positive patients and116 
(77.3%) among AFB-negative patients comple-
ted secondary school. 
Of the total of 300 AFB-positive /AFB-negative 
patients 79 (26.3%) considered TB a socially stig-
matizing disease (95%CI=0.21-0.32, p<0.05).
Among 150 AFB-negative patients 31 (20.7 %) 
(95%CI=0.14-028, p<0.05) declared that TB is 
socially stigmatizing disease. Among 150 AFB-
positive patients 48 (32%) declared that TB is 
socially stigmatizing disease (95%CI=0.25-0.40,  
p<0.05) (Figure 1).

Among 152 males and 148 females 36 (23.7%) 
and 43 (29.1%), respectively, considered TB a 
socially stigmatizing disease (95%CI=0.17-0.31, 
and 95%CI=0.22-0.37, respectively).  
Of 75 AFB-negative males and 75 AFB- females 17 
(22.6%) and 14 (18.7%), respectively, considered 
TB a socially stigmatizing disease (95%CI=0.14-
0.34 and 95%CI=0.11-0.29). Of 75 AFB-negative 
females 14 (18.7%) considered TB a socially sti-
gmatizing disease (95%CI=0.11-0.29).
Of 77 AFB-positive males and 73 AFB-positive 
females, 19 (24.7%)  and 29 (39.7%) respective-
ly, considered TB a socially stigmatizing disease 
(95%CI=0.15-0.36 and 5%CI=0.28-0.52, respec-
tively). Of 73 AFB-positive females, 29 (39.7%) 
considered TB a socially stigmatizing disease 
(95%CI=0.28-0.52) (Figure 2).

Figure 1. The perception of tuberculosis as a stigmatizing dis-
ease according acid-fast bacillus status
AFB, acid-fast bacillus; TB, tuberculosis

Figure 2. Distribution of males and females among the pa-
tients who consider tuberculosis a stigmatizing disease 
AFB, acid-fast bacillus

Of the total of 79 patients, who considered TB 
as a stigmatizing disease, 48 (60.8%) were AFB-
positive and 31 (39.2%) AFB-negative.

The percentage of patients (AFB-positive/
AFB-negative), who stated that TB is socially 
stigmatizing disease was higher in younger age 
groups (18-24 years of age), nine (50%), than in 
the age group above 75 years, 8 (15.7%); in the 
age groups 65-75 and 55-64 years there were 7 
(12.3%) and 14 (26.9%), respectively. 
The data indicate that among patients with uni-
versity degree 9 (64.3%) and among patients that 
had no education, one (9.1%) declared that TB is 
a socially stigmatizing disease.
The average time interval from the appearance 
of the first symptoms of tuberculosis until the 
first visit health care facility was 5.4 weeks (5.3 
weeks by AFB-negative and 5.4 weeks by AFB-
positive  patients). 
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Patients who considered TB  a socially stigmatiz-
ing disease had a longer delay in seeking care for 
TB symptoms (6.41 weeks by AFB-positive/AFB 
negative patients, 6.77 weeks by AFB-negative pa-
tients, 6.17 weeks by AFB-positive  patients) than 
the average delay in seeking care for TB symp-
toms for total number patients and  average delay 
in seeking care for TB symptoms for those who 
did not consider TB a socially stigmatizing disease 
(4.99 weeks by AFB-positive/AFB negative pati-
ents,  4.97 weeks by AFB-negative patients, 5.02  
weeks by AFB-positive  patients) (Figure 3).

gauge the degree to which TB is seen as stigma-
tized in a community. Considerable geographic 
variability exists in the perceived prevalence of 
TB stigma, with 27% to 80% of individuals at-
risk reporting that TB is stigmatized in their com-
munities (18–20).
Based on review of the published literature gen-
der was considered as a potential factor associ-
ated with TB stigma (21). In our study the per-
ception of TB as a stigmatizing disease differed 
by gender and it was greater in females than in 
males. Numerous studies have shown that fe-
males are somewhat more likely to perceive TB 
as a stigmatizing disease (6,22). Qualitative stud-
ies have reported that TB stigma more adversely 
affects females than males, primarily because of 
their sensitivity to social interaction (23). A study 
conducted among patients with TB in Thailand 
showed that being female was not associated 
with perceived stigma (24). 
TB stigma is felt more strongly in certain subpo-
pulations, including  people with lower education 
levels and higher age (1,25). Our study showed 
quite opposite results. 
Tuberculosis-related stigma is perceived to in-
crease time intervals from onset of symptoms to 
seeking care  (26). In population with a relative-
ly short median patient delay in seeking care for 
TB symptoms the impact of TB stigma translates 
into a minimal change in delay time. The impact 
of stigma would likely be greater in population 
where median delay times in seeking care for TB 
symptoms are much longer (27). 
In our study the median time interval from onset 
of symptoms to seeking care was 5.4 weeks and 
was close to lower bound of the range (10-119 
days) reported in other studies (27). Patients  who  
considered TB  as a socially stigmatizing disease 
had a longer patient delay  in seeking care for 
TB symptoms than those that did not. The as-
sociation between patients’ perception of TB as 
a socially stigmatizing disease and length of pa-
tients delay in seeking care for TB symptoms was 
statistically significant but weak. Similar results 
were obtained in the study conducted in Thai-
land where this association was not observed. In 
Thailand median patient delay in seeking care 
for TB symptoms in study population of 26 days 
corresponds to a maximum four days decrease in 
delay time (27). The study conducted in Camero-

Figure 3. The perception of tuberculosis as a stigmatizing dis-
ease and status of patient delay
TB, tuberculosis

The results of  Pearson’s correlation (-0.170) and 
Sig. 2-tailed test (0.003) indicated a statistically si-
gnificant but  weak association between patient per-
ception of  TB as a socially stigmatizing disease and 
length of the period from onset of first symptom(s) 
possibly related to pulmonary TB to the date when 
the patient first contacted health care service.

DISCUSSION

This study investigated the prevalence of perce-
ived TB related stigma and  its impact on heal-
th seeking behaviors. The results revealed high 
stigma-generating attitudes towards tuberculosis. 
In the study the percentage  of the patients con-
sidering TB as a stigmatizing disease, 26.3 %, is 
far higher than the percentage reported in Croatia 
(less than 10%) (15), and it is below that found in 
Pakistan (48.2%) (16) and  in a study of TB-ne-
gative Mexican Americans at-risk, where half of 
the participants believed that someone with TB 
would experience social isolation (17). 
Worldwide studies use qualitative instruments 
(e.g., in-depth interviews and focus groups) to 
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on found that perceived TB stigma was a signi-
ficant predictor of delays in seeking care for TB 
symptoms of more than four weeks (28). Similar 
results were shown in a study conducted in Afg-
hanistan where a high level of social stigma was 
an independent explanatory factor for increased 
risk of patient delay in seeking care for TB symp-
toms (29). A multi-country study by the World 
Health Organization in the eastern Mediterranean 
region reported that increased stigma was associ-
ated with decreased patient delay in seeking care 
for TB symptoms in Somalia (30).
Although a great deal of research in public health 
is based on a trend to increase focus on  soci-
al determinants of health, including TB- related 
stigma, there are few studies about this problem 
conducted in Europe. Geographically, most stu-
dies involved Asia/Pacific Islands or Africa/
Middle East. More studies in Eastern Europe can 
be expected in the future. 

In conclusion, the results of this study illustrate 
that TB-related stigma is a barrier to health- see-
king and access to health care. Our findings pro-
vide information that is important for the future 
development of individual and structural stigma 
reduction interventions in order to ensure that 
persons affected by tuberculosis receive crucial 
preventive, diagnostic and treatment services that 
are free of stigma and discrimination. An impor-
tant challenge for future research on TB related 
stigma is to better assess the impact of TB stigma 
on completion rates of tuberculosis treatment.
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Stigmatizacija oboljelih od tuberkuloze i odloženo javljanje paci-
jenata liječniku nakon pojave simptoma ove bolesti
Amira Kurspahić-Mujčić1, Aida Hasanović 2, Suad Sivić3

1Katedra za socijalnu medicinu, 2Katedra za anatomiju, Medicinski fakultet, Univerzitet u Sarajevu, Sarajevo; 3 Kantonalni zavod za javno 

zdravstvo Zenica, Zenica, Bosna i Hercegovina

SAŽETAK

Cilj  Utvrditi postojanje povezanosti između pacijentovog posmatranja TB-a kao stigmatizirane bolesti 
i njegovog odloženog javljanja liječniku nakon pojave simptoma ove bolesti.

Metode  Rad predstavlja prospektivnu studiju provedenu na Klinici za plućne bolesti i tuberkulozu 
“Podhrastovi” Univerziteta u Sarajevu, te dispanzerima za plućne bolesti i tuberkulozu na području Sa-
rajeva. Uzorak je činilo 300 pacijenata oboljelih od tuberkuloze. Izvršena je komparacija dužine trajanja 
pacijentovog odlaganja posjete liječniku između pacijenata koji su TB smatrali stigmatiziranom bolešću 
i onih pacijenata koji to nisu smatrali.  

Rezultati  Od ukupno 300 pacijenata, 79 (26,3%) su TB smatrali stigmatiziranom bolešću. Među njima 
je bilo 43 (54,4%) žena i 36 (45,6%) muškaraca. Među pacijentima koji su pripadali starosnoj grupi 
od 18 do 24 godine, njih 9 (50%) je TB smatralo stigmatiziranom bolešću u poređenju sa 7 (12,3%) 
pacijenata unutar starosne grupe od 65 do 75 godina koji nisu. Među pacijentima s fakultetskim obrazo-
vanjem, njih 9 (64,3%), a među pacijentima bez škole, ukupno 1 (9,1%), izjasnilo se da je TB stigma-
tizirana bolest. Prosječni vremenski interval od pojave prvih simptoma tuberkuloze do prvog posjeta 
zdravstvenoj ustanovi bio je 6,41 sedmica za one koji su TB smatrali stigmatiziranom bolešću, te 4,99 
sedmice za one koji TB nisu smatrali stigmatiziranom bolešću.

Zaključak  Rezultati studije pokazuju da je tuberkuloza stigmatizirana bolest. Pacijentovo sagledava-
nje TB-a kao stigmatizirane bolesti nema snažan utjecaj na njegovu brzinu javljanja liječniku nakon 
pojave simptoma bolesti.

Ključne riječi: društvene norme, tuberkuloza, traženje ljekarske pomoći
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Effect of antihypertensive therapy with alpha-methyldopa on um-
bilical artery Doppler in pregnancies with hypertensive disorders

ABSTRACT

Aim To clarify whether applying alpha-methyldopa treatment in-
fluences flow resistance in umbilical cord artery in pregnant wo-
men suffering from hypertensive disorder.

Methods In this prospective cross-sectional study a follow-up was 
done for 50 pregnant women with singleton pregnancies between 
36 and 40 gestation weeks, who had been hospitalized at the  
Gynecology and Obstetrics Department of the Cantonal Hospital 
Zenica, Bosnia and Herzegovina from October 2009 to January 
2012. Pregnant women were classified in two groups according 
to the level of using alpha-methyldopa in the treatment. For all 
expectant mothers, flow in umbilical cord artery was measured, 
Resistance Index (RI) was determined and values were compared 
accordingly.

Results There was a statistically significant difference in values 
of umbilical artery resistance index (UA RI) in terms mother’s  
hypertension (p<0.05). Therefore, mothers with chronic hyperten-
sion had the highest UA RI (0.885±0.4), as well as mothers with 
preeclampsia superimposed on chronic hypertension (0.785±0.7), 
while mothers with gestational hypertension had the lowest UA RI 
(0.6413±0.13) (p<0.05). In mothers using the methyldopa UA RI 
was lower (0.6875±0.14) in comparison to those who did not use it 
(0.6686±0.13) but with no statistical significance (p>0.05).

Conclusion There was no change in flow resistance in umbilical 
cord artery in pregnant women suffering from hypertensive dis-
order.

Key words: ultrasonography, umbilical artery, pregnancy-induced 
hypertension 

Med Glas (Zenica) 2013; 10(2):278-282



279

INTRODUCTION 

Hypertension in pregnancy is a very important 
problem in perinatology. About 8% of all pre-
gnancies are affected by high blood pressure dif-
ficulties (1). Direct consequence of hypertension 
for the baby originate from changes in blood ve-
ssels of the placenta in terms of obliteration, hya-
linization, placental infarction and thrombosis 
whereby nutritional and oxidation function of the 
placenta is weakened (1). The disease is primari-
ly related to damage of the endothelium of blood 
vessels and leads to misbalance between humoral 
vasodilators (endothelium relaxing factor, nitric 
oxide, prostacyclin) and vasoconstrictors (endot-
helin, thromboxane, angiotensin and lipid peroxi-
des) in favor of factors of vasoconstriction (2). 
Reduced flow through the placenta affects the in-
crease of resistance in the umbilical cord artery. 
Using color Doppler ultrasound it is possible to 
study precisely these hemodynamic changes in 
utero-placenta and fetal bloodstream (3).
For a long period of time, it seemed that the um-
bilical cord artery was most appropriate for de-
tecting chronic placental insufficiency and pro-
jection of suspicious and pathological changes in 
cardiotocography (CTG) record during pregnan-
cy and delivery (4). Bekedam et al. proved that 
the period from the occurrence of shortage of 
diastole flow through the umbilical cord until the 
occurrence of late decelerations in cardiograph 
record lasts for approximately12 days with the 
span of 0-49 days (5).
Unfortunately, despite numerous efforts, the cau-
se of preeclampsia is still unknown while existing 
theories only partially explain its formation and 
the present studies prove that presence of tropho-
blastic tissue in mother’s body makes a backbone 
of pathophysiological event (6). 
Methyldopa is most frequently used hypertensi-
ve medicament during pregnancy. It belongs to 
the group of central hypertensive medicaments 
(7). It stimulates receptors in the brain that re-
gulate decrease of tonus of sympathetic nervo-
us system and thereby reduces increased blood 
pressure (7).
The aim of this study was to clarify whether appl-
ying alpha-methyldopa treatment influences flow 
resistance in navel cord artery in pregnant wo-
men suffering from hypertensive disorder.

PATIENTS AND METHODS

This prospective study monitored 50 pregnant 
women with hypertensive disorder with singleton 
pregnancies, between 36 and 40 gestation weeks, 
and pregnant women with  intrauterine growth 
restriction (IUGR) hospitalized at the Gynecolo-
gy and Obstetrics Department, Cantonal Hospital 
Zenica, Bosnia and Herzegovina, from October 
2009 to January 2012. The approval of the Ethics 
Committee of the Cantonal Hospital Zenica was 
obtained prior to initiation of the study, and all 
patients signed informed consents. 
A selection of patients was done based on parity and 
age and they were classified according to hyperten-
sion level into chronic hypertension, preeclampsia, 
preeclampsia superimposed on chronic hyperten-
sion and gestational hypertension according to the 
criteria provided by the American Gynecological 
& Obstetrical Society (8,9). Pregnant women were 
classified in two groups according to hypertension 
therapy. The first group comprised the patients who 
had undergone  methyldopa treatment. Criteria for 
applying methyldopa included blood pressure va-
lues of 140-155/90-105 mmHg measured twice in 
an interval of four to six hours. The second group 
comprised the patients with some level of clinical 
hypertension defined but for unknown reasons 
those women had not undergone the methyldopa 
treatment prior to hospitalization. It is important 
to note that the second group of pregnant women 
mostly came to the hospital for gynecological 
examination for the first time in their pregnancy. 
Pregnant women, who, in addition to methyldopa, 
took alternative hypertensive medicaments due to 
blood pressure deterioration, were excluded from 
the study. Umbilical cord flow was measured in all 
patients and Resistance Index (RI) was determined 
and values were compared. Hemodynamic exami-
nation was done by applying pulse color Doppler 
ultrasound with transabdominal probe of 5 Mhz 
(MEDISON SA-6000C Color Doppler Ultraso-
und, South Korea).
In statistical analysis, parameters of descriptive 
statistics were defined using an absolute num-
ber of cases, relative number of cases (percen-
tages, arithmetic mean with standard deviation 
and standard error, as well as span of value). For 
examination of statistical significance, one-way 
analysis of variance (ANOVA) tests with the le-
vel p<0.05 was used.
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RESULTS 

Pregnancy was most often represented with the 
first pregnancy, in 34 (68%) cases, in 10 (20%) 
cases it was the second pregnancy. Most frequ-
ent hypertension type in pregnancy was gestation 
hypertension, 23(46%), followed by preeclampsia, 
19 (38%). Mothers with preeclampsia were the ol-
dest, 30.16 (±6.3) years of age, while the youngest 
were mothers with gestational hypertension, 26.3 
(%±6.1) years of age. Concerning the hypertensi-
on therapy, 28 % of patients did not take therapy 
prior to the present hospitalization and their first 
gynecological examination was either because of 
complications and/or delivery. Mostly, those were 
patients from rural areas (Table 1).

with severe clinical types of hypertension. Anal-
ysis of RI UA with regard to applying methyldo-
pa was lower (0.6875±0.14) in mothers who took 
methyldopa in comparison to those who did not 
use it (0.6686±0.13) (p>0.05) (Table 3). 

Umbilical artery resistance index
N AM SD SEM Min. Max.

Chronic hypertension 2 .8850 .03536 .02500 .86 .91
Preeclampsia 19 .6779 .16568 .03801 .34 .99
Preeclampsia SPH 6 .7850 .07148 .02918 .70 .88
Gestational hypertension 23 .6413 .12920 .02694 .46 .97
Total 50 .6822 .14796 .02092 .34 .99

Table 1. Index values according clinical hypertension type

UA RI, umbilical artery resistance index; N, total number of samples; 
AM, arithmetic mean; SD, standard deviation; SEM, standard arit-
hmetic mean error; Min, minimum; Max, maximum; Preeclampsia 
SPH, preeclampsia superimposed on chronic hypertension;

No (%) of women with hypertension type

TotalChronic 
hyperten-

sion

Preec-
lampsia

Preec-
lampsia 

SPH

Gestational 
hypertension

Physiological 0 10 (52.6) 0 17 (73.9) 27 (54.0)
Sub abnormal 1 5 (26.3) 5 (83.3) 2 (8.7) 13 (26.0)
Abnormal 1 4 (21.1) 1 (16.7) 4 (17.4) 10 (20.0)
Total 2 19 6 23 50 

Table 2. Sonogram of mothers with hypertension

preeclampsia SPH, preeclampsia superimposed on chronic hypertension; 

Umbilical artery resistance index
N AM SD SEM Min. Max.

No applied therapy 14 .6686 .13917 .03719 .46 .87
Applied therapy 36 .6875 .15281 .02547 .34 .99
Total 50 .6822 .14796 .02092 .34 .99

Table 3. Umbilical artery resistance index value according to 
applied therapy

N, total number of samples; AM, arithmetic mean; SD, standard 
deviation; SEM, standard arithmetic mean error; Min, minimum; 
Max, maximum;

There was a statistically significant difference 
in RI umbilical artery (AU) values in terms of 
mother’s hypertension (p<0.05). Therefore, mot-
hers with chronic hypertension had the highest 
RI UA values (0.885±0.4), as well as mothers 
with preeclampsia superimposed on chronic 
hypertension (0.785±0.7), while mothers with 
gestation hypertension had the lowest values 
(0.6413±0.13). 
The mothers’ sonogram was subnormal in preec-
lampsia superposed on chronic hypertension, 
in five (83.3%), and abnormal in mothers with 
chronic hypertension, in one (out of two) woman 
(p<0.05) (Table 2).

DISSCUSSION

All hypertensive disorders in pregnancies are 
associated with increased risk for the mother’s 
health and baby’s growth, but specific conclu-
sions related to parity of potential benefits/risks 
caused by applying antihypertensive therapy in 
pregnancy are still not completely defined (7). 
Methyldopa is the most frequently prescribed 
drug and the first-choice treatment of hyperten-
sion in pregnancy (l0). Mutch et al. declared no 
significant differences in terms of babies’ weight 
at birth, neonatal complications and development 
during the first year of life in children exposed to 
methyldopa treatment during mother’s pregnan-
cy compared to a placebo group (11).
It is a common opinion that the age of a pregnant 
woman plays an important role in the occurrence 
of preeclampsia, although some studies reject such 
a relation. A study done in the USA showed that af-
ter the age of 34, the risk of preeclampsia increases 
for 30 % with each following year (12) The results 
of this study confirmed the results of some pre-
vious studies (13,14) that the age is an important 
factor for the appearance of gestosis. A study from 
Saudi Arabia showed a frequency of nulliparous 
women in the population of pregnant women with 
preeclampsia of 40.2 % (14). Prevalence of nulli-
parous women in our research was 68%, which is 
three times higher than with second pregnancies. 
This could be explained by the fact that an expo-
sure of fetal trophoblast to mother’s immunology 
system and its unmatched response can partially 
influence the gestosis appearance (15).
The most common type of hypertension in this 
research was gestation hypertension (46%), fo-
llowed by preeclampsia (38 %). This study has 
proved that the highest RI UA index values were 

Intrauterine growth restriction was present in 17 
(34%) patients with hypertension, in all patients 
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found in fetuses with IUGR, supporting the the-
sis that Color Doppler sonography  could succe-
ssfully differentiate fetoplacental insufficiency. 
Pregnant women with hypertension, without in-
trauterine growth retardation had physiological 
UA RI values. Similar results were presented by 
Stamenovic et al. and Radovic et al., as well as 
other authors (16-18).
The results of this study have shown that circulati-
on in umbilical cord artery is a valuable parameter 
for an estimation of fetus condition in pregnant wo-
men with hypertension. There was some disagree-
ment about the effect of anti-hypertensive therapy 
on uteroplacental circulation. Therefore, a study 
of Gunecet al. done in Turkey confirmed that in 
pregnancies with preeclampsia. application of met-
hyldopa therapy starting with one gram/day had 
demonstrated significantly lower resistance in ute-
rine artery, but it was not valid for umbilical cord 
artery and medium brain artery. It is confirmed that 
not only does the methyldopa therapy improve the 
flow in umbilical cord artery, it also treats hyper-
tension and prevents its complications (19).
With severe preeclampsia, therapy of MgSO4 of 
6 gr. i.v. reduces the RI in uterine umbilical and 
medium brain arteries (20). Rytlewski et al. study 
proved that following a three-week oral use of 
3g L-arginine as a supplement to standard the-
rapy, a RI decreased in umbilical circulation and 
increased in cerebral circulation of the fetus in 
patients with preeclampsia (21). Preliminary re-
searches show that substitution therapy with ami-
no acid aimed at fixing the placenta perfusion be-

fore ending pregnancy of women suffering from 
preeclampsia would have a lot of significance 
(21). Khalil et al. study proved that resistance 
in uterine artery did not change if a woman was 
on methyldopa therapy in case of hypertensive 
illness in pregnancy (22). Some authors have no-
ted that folic acid as a supplement can improve 
utero-placenta flow to a small extent in case of 
hypertension in pregnancy (23).
The main limitation of this study was a small 
sample and consequently, we could accurately 
separate pregnant women with a therapeutic 
dose. Additionally, pregnant women with clini-
cal form of drug dependent hypertension without 
using the therapy could be found only acciden-
tally, and consequently a research of the effects 
of antihypertensive drugs on the flow of umbili-
cal artery was missed.
In conclusion, there were no significant changes of 
resistance through the placenta in patients who had 
used methyldopa therapy. The therapy treatment of 
the mother is not beneficial only for the fetus but 
also reduces complications of mother’s hyperten-
sion. The inclusion of substitution therapy that wo-
uld possibly reduce oxidative stress of the placenta 
should be considered, as well as a check-up of any 
hemodynamic changes in placental circulation.
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Utjecaj primjene metildope na protok u pupčanoj arteriji ploda 
kod hipertenzivne bolesti trudnice
Bedrana Muračević¹, Jasmin Hodžić¹, Jamal Badir¹, Lejla Muhamedagić2 

¹Ginekološko-akušerski odjel, Kantonalna bolnica Zenica; 2JU Zavod za medicinu rada i sportsku medicinu Zeničko-dobojskog kantona; 

Zenica, Bosna i Hercegovina

SAŽETAK

Cilj  Utvrditi utjecaj primjene metildope na otpor protoka krvi u pupčanoj arteriji kod hipertenzivne 
bolesti trudnica. 

Metode  U ovoj prospektivnoj presječnoj studiji praćeno je 50 hipertenzivnih trudnica s jednoplodnom 
trudnoćom, između 36. i 40. nedjelje gestacije, koje su bile hospitalizirane na Ginekološko-akušerskom 
odjelu Kantonalne bolnice Zenica (Bosna i Hercegovina). Studija je rađena u periodu od oktobra 2009. 
do januara 2012. godine. Ispitanice su bile podijeljene po paritetu i dobi, te klasificirane prema težini 
hipertenzije. Također, trudnice su bile svrstane u dvije grupe prema uzimanju metildope u terapiji. Svim 
trudnicama izmjeren je protok u pupčanoj arteriji i određen Resistens Index (RI).

Rezultati  Ustanovljena je statistički značajna razlika u vrijednosti indeksa rezistencije pupčane arterije 
(RI AU) prema tipu hipertenzije majke (p<0,05). Tako su majke s hroničnom hipertenzijom u prosjeku 
imale najviše vrijednosti RI AU (0,885±0,4), kao i majke s preeklampsijom superponiranom na hro-
ničnu hipertenziju (0,785±0,7), dok su majke s gestacijskom hipertenzijom imale najniže vrijednosti 
(0,6413±0,13) (p<0,05). Analiza RI AU-a prema uzimanju metildope pokazala je da je, u prosjeku, 
ako su majke uzimale metildopu, RI AU bio niži (0,6875±0,14) u odnosu na one koje nisu uzimali 
(0,6686±0,13), ali bez statistički značajne razlike (p>0,05).

Zaključak  U studiji nije ustanovljena promjena otpora protoka krvi u pupčanoj arteriji ploda kod hi-
pertenzivne bolesti trudnice liječenjem metildopom.

Ključne riječi: ultrasonografija, umbilikalna arterija, hipertenzija indukovana trudnoćom
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ABSTRACT

Aim To investigate whether any mean platelet volume (MPV) 
changes detectable with simple complete blood count (CBC) pre-
cede abortion development. 

Methods In this retrospective study, patients were divided into 
three groups according to the miscarriage type. Group 1 was 
threatened miscarriage (n=54), group 2 was missed abortion 
(n=46) and group 3 was control (n=40). Samples were collec-
ted from all pregnant women visiting Gulhane Military Medi-
cal Academy, Haydarpasa Training Hospital, between January 
1, 2012 and December 31, 2012, from venous blood during the 
bleeding time for threatened miscarriage and at the first diagno-
sis of missed abortion. 

Results One hundred and forty patients were included. Mean age, 
gravidity, parity and previous miscarriage histories were similar 
in study groups. There was no statistical difference (p= 0.125) 
between groups in terms of mean platelet volume. 

Conclusion It is not considered to use MPVs as a diagnostic test 
for unsuccessful pregnancies at present time.

Key words: missed, threatened, embryo loss, platelet aggregation
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INTRODUCTION 

Threatened miscarriage (TM) is an important 
event that can have psychological consequences 
for many parents (1), which occurs in 20 to 40 
percent of pregnant women (2), and is associated 
with a 10-14% risk of complete abortion (3,4). 
The pathophysiologic mechanism of TM is rela-
ted to bleeding from uteroplacental vessels at the 
margin of the placenta with blood accumulating 
between the chorionic membrane and uterine 
wall (5). If the subchorionic hematoma expands 
to the rest of the placenta, it will induce comple-
te abortion within a week of the first symptoms 
(6). If the bleeding is limited, the pregnancy may 
continue. Several factors have been explored as 
possible predictors of pregnancy outcome in TM. 
Among these predictors age, smoking, serum 
hormone levels and the presence of retroplacen-
tal hematoma have been suggested (1,3).
Platelets have a key role in haemostasis. It has 
been indicated that platelet size reflects platelet 
activity and is measured using mean platelet volu-
me (MPV). Large platelets are more reactive and 
produce more prothrombotic factors (7,8). Small 
platelets have lower functional capabilities than 
larger ones and bleeding diathesis is seen more 
frequently in patients with low platelet size (9). 
It has been known for a long time that increase in 
platelet volume is an indicator of increased pla-
telet synthesis (10,11). In normal pregnancies, an 
increase in the platelet aggregation has been de-
tected, which is compensated for with increased 
synthesis and increased platelet volume (12,13). 
In the evaluation of platelet functions during a 
normal pregnancy, the sensitivity of the variati-
ons in the platelet volume was found to be higher 
than variations in the platelet number (14).
There are limited data investigating the relation-
ship between miscarriage and mean platelet volu-
me. To our knowledge, there was one study which 
evaluated MPV changes in missed abortion cases 
compared with normal pregnancies (15), however, 
there were no reports in the existing literature re-
garding the predictive value or usefulness of MPV 
in patients with threatened miscarriage. The aim of 
this study is to examine whether any MPV changes 
detectable by simple complete blood count (CBC) 
precede abortion development and to consider the 
diagnostic value of this marker in clinical practice 
for the prediction of abortion.

PATIENTS AND METHODS

This retrospective study was conducted at Gulha-
ne Military Medical Academy, Haydarpasa Trai-
ning Hospital, Istanbul, Turkey, during the period 
from January till December 2012. The investiga-
tion was approved by the Institutional Review 
Board. All subjects provided written informed 
consents to participate in the study. 
The patients were divided into three groups accor-
ding to the miscarriage type. Group 1 was threate-
ned miscarriage (n=54), group 2 was missed abor-
tion (n=46) and group 3 was control (n=40). 
Threatened miscarriage is described as uteri-
ne bleeding in the presence of a closed cervix 
and sonographic visualization of an intrauterine 
pregnancy with detectable fetal cardiac activity. 
Missed abortion is described as in-utero death 
of the embryo or fetus prior to the 20th week of 
gestation, with retention of the pregnancy for a 
prolonged period of time. The control group is 
described as having uncomplicated pregnancies. 
Demographic data of the patients were obtai-
ned from their antenatal follow-up cards. In our 
department, the demographic data and obstetric 
histories are recorded on antenatal follow-up 
cards and an ultrasound scan is carried out du-
ring antenatal periods. Maternal features such 
as age, method of conception (spontaneous or 
assisted conception requiring IVF), cigarette 
smoking during pregnancy (yes or no), gravi-
da, parity (parous or nulliparous if no delivery 
beyond 23 weeks), blood type and Rh status, 
menstrual cycle and date of the last menstrual 
period (LMP) were recorded. 
Diagnosis of pregnancy was based on ultrasono-
graphy. Gestational age was calculated from the 
first day of the last menstrual period and confir-
med by ultrasonography. If the pregnant woman 
had been admitted to the antenatal unit on more 
than one occasion, she was selected for the first 
sonographic findings demonstrating a live em-
bryo and the first MPV and platelet values. To 
avoid potential contradiction, patients who had 
severe uterine anomalies, thyroid dysfunction, 
chronic diseases, haematological disease, a hi-
story of thrombosis, autoimmune diseases such 
as systemic lupus erythematosus, multiple pre-
gnancies, or who were receiving anticoagulant 
therapy were excluded from the study.
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Samples were collected from all pregnant women 
from venous blood during the bleeding time for 
threatened miscarriage and at the first diagnosis 
of missed abortion. The MPV was studied in the 
biochemistry laboratory of the hospital. In all ca-
ses, complete blood counts were measured by an 
automatic blood counter (CELL-DYN Sapphire, 
Abbott, Illinois, United States) within two hours of 
4.5 ml of blood having been drawn from the ante-
cubital vein into tubes containing ethylene diamin 
tetra acetic acid (K3EDTA). The MPV values of the 
patients were recorded. The expected MPV values 
in our laboratory ranged between 6.0 and 9.5 fl.
Data analyses were carried out using SPSS for 
Windows version 13.0. One-sample Kolmogorov-
Smirnov test was used to analyze the normality of 
the continuous variables. Comparisons between 
proportions were made using chi-square test. Con-
tinuous variables were compared by using Kruskal 
Wallis Test and analyses of variance, where appro-
priate. Pearson and Spermann correlation analysis 
was used for evaluating the association between 
variables. Data were expressed as a mean ± stan-
dard deviation, number and percentage, according 
to the variables. Differences were considered si-
gnificant when p<0.05 for the two tails.

RESULTS

One hundred and forty patients were included in 
the study. Mean age, gravidity, parity and previous 
miscarriage histories were similar in the study gro-
ups (Table 1). The median age of the groups was 
31, 32 and 29 years, respectively. The median gra-
vida of the groups were 1, 2, and 1, respectively. 
The median parity of the groups was 0. The medi-
an MPV of the patients was 8.48 fl with an interqu-
artile range (IQR) 6.3 – 13.2 for missed abortion, 
8.10 fl with IQR 5.9 – 10.8 for TM and 8.0 fl with 
IQR 6.1-10.8 for normal pregnancy. There was no 
statistical difference (p=0.125) between groups in 
terms of MPV (Table 2).
The correlation analysis between MPV and pla-
telet number revealed a statistically significant 
weak negative correlation (–0.25; p=0.002). 

In the threatened miscarriage group, 10 patients 
had complete spontaneous abortion during pre-
gnancy. In analysis of the TM with ongoing pre-
gnancy and with complete spontaneous abortion, 
the median MPVs were 8.10 and 7.66 fl, respecti-
vely. There was no significant difference between 
groups (p=0.20) (Table 3).

Features 

Group 1
(Missed 

Abortion)
(n=46)

(Mean -/+ SD)

Group 2
(Threatened 
Miscarriage)

(n=54)
(Mean -/+ SD)

Group 3
(Control)
(n=40)

(Mean -/+ SD)

p

Age (Year) 31.3 (6.1) 32.8 (5.0) 30.7 (4.4) 0.10
Gravida (n) 1.76 (0.88) 1.74 (0.78) 1.58 (0.71) 0.57
Parity (n) 0.56 (0.72) 0.57 (0.71) 0.58 (0.71) 0.97

Table 1. Demographic features of the patients

Parameter 

Group 1
(Missed 

Abortion)
(n=46)
(Mean
-/+ SD)

Group 2
(Threatened 
Miscarriage)

(n=54)
(Mean 
-/+ SD)

Group 3
(Control)
(n=40)

(Mean 
-/+ SD)

p

MPV (fl) 8.64 (1.35) 8.16 (1.05) 8.18 (1.10) 0.12
Platelet (x103/l) 251 (56) 238 (57) 278 (65) 0.20
Haemoglobine (g/dl) 12.30 (1.15) 12.21 (1.24) 12.22 (1.28) 0.99
Haematocrit (%) 35.60 (3.25) 35.61 (3.55) 34.04 (3.28) 0.09
RDW 13.61 (1.99) 13.92 (3.35) 12.38 (1.39) 0.001
PDW 15.69 (1.41) 16.52 (1.18) 15.82 (0.72) 0.001

Table 2. Comparison of the mean platelet volume and other 
haematological parameters in patients with missed abortion, 
threatened miscarriage and control group

MPV, mean platelet volume (fl); PDW, platelet distribution width 
(%); RDW, red cell distribution width (%)

Parameter 

TM with ongoing 
pregnancy

(Median (Range)
(n=44)

TM with complete 
spontaneous 

abortion (Median 
(Range)) (n=10)

p

MPV (fl) 8.10 (5.9-10.8) 7.66 (6.2-9.4) 0.200
Platelet (x103/l) 230 (124-371) 234 (95-325) 0.705
Haemoglobine (g/dl) 12.30 (8.9-14.5) 12.64 (9.6-13.4) 0.608
Haematocrit (%) 35.90 (26.3-42.0) 36.35 (28.4-40.2) 0.929
RDW 13.20 (11.1-34.0) 13.40 (12.4-16.2) 0.533
PDW 16.60 (13.0-20.5) 16.60 (13.8-17.8) 0.680

Table 3. Comparison of the MPV and other haematological 
parameters in patients with threatened miscarriage and 
ongoing pregnancy, and those who underwent complete 
spontaneous abortion

MPV, Mean platelet volume (fl); PDW, Platelet distribution width 
(%); RDW, Red cell distribution width (%)

DISCUSSION 

To our knowledge, this is the first study that 
compares the mean platelet volume of patients 
with threatened miscarriages. This study has de-
monstrated that MPVs are slightly increased in 
threatened miscarriage and in missed abortions, 
although not statistically significant.
Platelet volume is a specific parameter of platelet 
function. Larger platelets are hemostatically more 
active. Changes in the volume and activity of plate-
lets play an important role in the development of in-
tracoronary thrombus and acute myocardial infarc-
tion (AMI) (16). Patients sustaining AMI who have 
higher mean thrombocyte volumes at admission 
have been reported to have an increased mortality 
risk and an increased need for revascularization (16). 
MPV continues to increase after AMI return to nor-
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mal levels within the recovery period. Higher MPV 
are usually associated with complications (17). 
The mean platelet volume (MPV) is a parameter 
detected during routine blood counts to which clini-
cians do not often pay attention (18). Increase 
of MPV is due to synthesis of prothrombotic and 
proinflammatory agents in platelets and release of 
reactive platelets (19). In obstetrics, increased MPV 
and increased platelet aggregation have been defi-
ned as precursors to the onset of preeclampsia and 
intrauterine growth restriction (12). Kim et al. de-
termined that MPV was normal in normal sponta-
neous vaginal delivery, but increased in abortion, in 
spontaneous premature rupture of membranes and 
in preeclampsia (20). Mean platelet volume was 
also greater in abnormal pregnancies when compa-
red with normal Doppler examination results (21).
Lamparelli et al. argued that platelet count decre-
ases with advancing gestation, but that the MPV 
remains unchanged (22). Vagdatli et al. suggested 
that there was no significant increase of MPV in 
women in late pregnancy compared to those in 
early pregnancy, and that hourly measurements 
of MPV in random blood samples showed an in-
crease of MPV over time (23). Tygart et al. sug-
gested that changes in platelet volumes may be 
more sensitive than platelet numbers as a measu-
re of altered function in normal pregnancy (14). 
Thus, in pregnancies, as a sign of platelet functi-
on, MPV is more important than platelet number. 
In our study, contrary to expectations, platelet 
counts and volumes in missed abortion and TM 
groups were not significantly different from nor-
mal pregnancies. We observed that platelet counts 
in missed abortion and TM groups were slightly 
low in relation to the normal pregnancies, but 
MPVs were not much altered. The occurrence of 
many shared values   between the groups in terms 
of MPVs shows that a single measurement has 
no diagnostic value. Some previous studies have 
shown that a series of measured values is much 
more significant than a single value (24, 25). Si-
milarly, we thought that the sequential measure-
ments of MPVs may be more meaningful.
In pregnancy with missed abortion, slight increa-
se in MPVs might reflect thrombosis or haemorr-
hage in the decidua basalis and inflammation in 
the region of implantation. The hypercoagulabi-
lity and decidual vasculopathy may result in low 
placental perfusion and, finally, in the loss of the 

fetus. In pregnancies with TM, the increase of 
MPV levels might represent physiologic increase 
of bleeding from the placental bed (15,26). 
Recently automated hematological analyzers auto-
matically measure several blood cell parameters, 
including platelet distribution width (PDW) and 
red blood cell distribution width (RDW). The refe-
rence range for PDW and RDW are not universally 
accepted, each laboratory defines its own reference 
range for both parameters. Farias et al. reported a 
reference range of 10.0%-17.9% (13.3%) for PDW 
(27). The normal reference range of the RDW ty-
pically spans between 11 % and 14 % (28). The 
meaning of elevation of PDW and RDW is not 
known yet. Current studies showed that PDW can 
be used in differentiation of thrombocytopenia 
from aplastic anemia, immune thrombocytopenia 
and thrombocytosis. The PDW also reflects disease 
activity as risk factors for acute coronary disease 
and in rheumatoid arthritis (27). High RDW is an 
independent risk factor for major cardiovascular 
events, at the same time reflects chronic events and 
chronic inflammatory states such as anemia, acute 
and chronic heart failure, peripheral artery disease, 
stroke, pulmonary embolism, pulmonary arterial 
hypertension and acute kidney injury (28). As a re-
sult, in our study, Group 2 patients had significantly 
higher levels of PDW and RDW compared to con-
trol and Group 1 patients. This finding may indi-
cate a chronic vascular event or a hematological 
disease, that have not been detected by us. At the 
same time, it may be an early indicator of imminent 
abortion or an indicator of mortality in imminent 
abortion. In our study, PDW and RDW levels were 
not statistically different in Group 2 patients with 
and without continued pregnancy. However, this 
finding may be due to the limited number of pati-
ents in these groups. We might find a significant di-
fference if there were more patients in the groups. 
Therefore, we think that these readily available 
simple parameters deserve more research.
Consequently, because of overlapping values 
between normal pregnancies and abortion cases, 
it is not considered to use MPVs as a diagnostic 
test for unsuccessful pregnancies at the present 
time. However, a series of MPV measurements is 
considered to be suggestive in terms of miscarri-
ages. Because of the limited number of cases in 
our study, further studies including issues such as 
recurrent miscarriage, antiphospholipid syndrome, 
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Prognostic value of lymphovascular space invasion in endome-
trial cancer

ABSTRACT

Aim To evaluate the prognostic significance of lymphovascular 
space invasion (LVSI) in endometrial cancer (EC) patients. 

Methods A total of 73 patients who underwent surgery for en-
dometrial cancer at the University Hospital for Tumors, Zagreb, 
Croatia and University Hospital Centre Split, Croatia, in the period 
from 1999 to 2008 were evaluated. 

Results Lymphovascular space invasion was identified in 58 ca-
ses (79.5%). Univariate analysis and multivariate analysis dem-
onstrated a significant association between LVSI and EC recurren-
ce (p=0.004; HR 0.241, CI 0.114–0.511). The median time from 
diagnosis to EC recurrence of patients with positive LVSI was 20 
months, and the median time from diagnosis to EC recurrence of 
patients with negative LVSI was 86 months (relative risk of recu-
rrence 0.24). 

Conclusion Lymphovascular space invasion identified on routine 
haematoxylin and eosin stained sections, is a significant indepen-
dent predictor of endometrial cancer recurrence.

Key words: uterus, tumor cells, metastasis, recurrence 
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INTRODUCTION

Endometrial cancer (EC) is the seventh most co-
mmon cancer worldwide in women (1). In the ma-
jority of cases, tumor is confined to uterus at the 
time of diagnosis (2). Early diagnosis is possible 
due to relatively slow progression of the disease 
and early manifestation of symptoms and there-
fore, survival rates can be high (2,3). Studies re-
garding EC have shown the presence of multiple 
prognostic factors. These can be listed as surgical 
stage, patient age, histological type, tumor grade, 
depth of myometrial invasion, lymphovascular 
space invasion (LVSI), lymph node involvement, 
tumor size, expression of estrogen receptors and 
expression of progesterone receptors and cervical 
invasion (2,3). FIGO surgical stage is the most 
significant prognostic factor (4). The findings of 
previous studies have been contradictory with 
respect to the significance of LVSI as an inde-
pendent prognostic factor (5). Lymphovascular 
space invasion of tumor cells is a prerequisite for 
the dissemination via  lymphatic system and it is 
marked as an important step in the process of tu-
mor metastases (6). Several studies indicate that 
LVSI is one of the independent prognostic factors 
in endometrial cancer (6-13).
In this study, the prognostic significance of hi-
sto- and surgico- pathologic characteristics in 73 
primary EC patients were evaluated retrospecti-
vely, analyzing their association with recurrence 
of the disease. The primary aim of this study was 
to evaluate the prognostic relevance of LVSI in 
endometrial cancer patients.

PATIENTS AND METHODS

After being approved by the Human Ethics Com-
mittee of the institutions, this retrospective study 
was performed based on the analysis of medical 
charts of patients with endometrial cancer surgi-
cally treated at the University Hospital for Tu-
mors, Zagreb, Croatia and University Hospital 
Centre Split, Croatia, in the period from 1999 to 
2008. Histological type, tumor grade, surgical 
stage and LVSI were analyzed based on the in-
formation from the medical charts.
The median age of patients was 66 years (range, 
38 to 86 years). Patients were classified based on 
1988 FIGO staging system, 50 were in the sta-
ge I, five in the stage II, 16 in the stage III and 

two were in the stage IV. A specialist pathologist 
assessed the histopathologic features of all cases. 
Histological diagnoses were endometrioid adeno-
carcinoma (EAC) in 46 patients, papillary serous 
carcinoma in 20 patients and clear cell carcinoma 
in seven patients. Histopathologic evaluation re-
vealed that 24 of the tumors were classified as 
low grade, 25 as intermediate grade and 24 as 
high grade. Lymphovascular space invasion was 
defined by the presence of malignant cells wit-
hin small luminal structures lined by endothelial 
cells on haematoxylin and eosin (H&E) stained 
sections. Lymphovascular space invasion was 
identified in 58 cases (79.5%) (Table 1).

Characteristics Number (%) of 
patients

FIGO stage

I 50 (68.5%) 
II 5 (6.9%)
III 16 (21.9%)
IV 2 (2.7%)

Histological 
type

Endometrioid adenocarcinoma 46 (63.0%)
Papillary serous carcinoma 20 (27.4%)

Clear cell carcinoma 7 (9.6%)

Tumor grade
G1 24 (32.9%)
G2 25 (34.2%)
G3 24 (32.9%)

LVSI
Yes 58 (79.5%)
No 15 (20.5%)

Table 1. Clinical and pathological characteristics of patients 
according to FIGO surgical stage of disease, histological type, 
tumor grade and lymphovascular space invasion

FIGO, International Federation of Gynecology and Obstetrics; LVSI, 
lymphovascular space invasion

Chi-squared test (χ² test) was used to examine 
the relation between qualitative variables. Ka-
plan-Meier survival analysis was used for EC 
recurrence analyses, Log rank test was used for 
univariate analysis, Cox regression test and Re-
cursive partitioning were used for multivariate 
analysis. Analyses were carried out using the date 
of surgery as the starting point, and diagnosis of 
EC recurrence as the primary endpoint. 

RESULTS

A total of 73 patients were included into the anal-
ysis. The median age of patients was 65.2±10.9 
years (range 38-86 years). The median follow up 
time of all patients was 18 months (range 4-122 
months). Endometrial cancer recurrence appea-
red in 31 (42.5%) of 73 patients. The median time 
to recurrence was 72 months. 
In univariate analysis, histological type, tumor 
grade, FIGO surgical stage and LVSI were identi-

Puljiz et al. Lymphovascular space invasion
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fied as a significant determinant for EC recurrence. 
Clear cell carcinoma recurrence was most common 
and EAC recurrence was most rare (p=0.005). 
Analyses showed an association between higher 
histological grade and EC recurrence (p<0.001) 
and FIGO (1988) surgical stage and EC recurren-
ce (p<0.001). Univariate analysis demonstrated 
significant association between positive LVSI and 
EC recurrence (p=0.004) (Figure 1). Multivariate 
analysis (party algorithm) dem onstrated a signifi-
cant association between LVSI and EC recurrence 
(HR 0.241, CI 0.114–0.511) (Table 2). 

DISCUSSION

It is widely accepted that the invasion of tumor 
cells into blood and lymphatic vessels is one of 
the critical steps for the establishment of meta-
stasis (14,15). Lymphovascular space invasion is 
a known risk factor in vulvar, ovarian, cervical, 
rectal, bladder and breast carcinomas (16-18). The 
histological detection of LVSI has been shown 
to correlate positively with regional lymph node 
metastasis, higher recurrence rate, and decreased 
survival time in EC patients (7,9,11,12). Combi-
nation of deep myometrial invasion and LVSI, in 
the patients with clinical early stage EAC, is su-
perior predictor for the pelvic lymph node meta-
stases (19). The process of metastasis is basically 
an embolic process, during which a number of 
steps have to be completed by EC cells in order to 
successfully establish a metastatic focus (14,15). 
Once the EC cells have accessed the lymphovas-
cular space they can grow along the lumen and 
pervade the lymphatic network (11). Invasion 
of lymphovascular channels is marked as an im-
portant early step in process of tumor metastasis 
(14,15). The high rate of LVSI in our study may 
be attributed to the inclusion of cases with nonen-
dometrioid histologic features that are known to 
have a more aggressive course (13). Higher gra-
de tumors also have a higher incidence of LVSI 
(16). Currently, the standard method for assessing 
LVSI is light microscopic examination of H&E-
stained sections (6,11). Several factors complicate 
detection tumor cells within lymphovascular spa-
ces on H&E stained sections (6). First, artifactual 
tissue retraction around tumor islands (6). Second, 
differentiation between tumor cells that fill up a 
lymphovascular space and stromal invasion (6). 
Finally, tumor cells within lymphovascular spaces 
may evade detection if they are present in a very 
small number, surrounded by a greater number 
of circulating cells (6). Immunostaining has been 
used to overcome these problems (6,20,21). Single 
immunostaining for factors VIII, CD31, and podo-
planin have increased the detection rate of LVSI, 
but have failed to reach significance (20,21). Dual 
immunostaining for epithelial and endothelial cell 
markers, using a mouse monoclonal pancytokera-
tin (PCK), clone AE1/AE3 and CD31 endothelial 
cell marker, has been shown to increase detection 
rate of LVSI significantly but with no statistically 
significant clinical value (6). These techniques are 

LVSI MT (months) Median ratio 
(95%CI)

Hazard ratio 
(95%CI)

Negative 86
4.3 (3.93-4.77) 0.241 (0.11-0.51)

Positive 20

Table 2. Statistical analysis of lymphovascular space inva-
sion for prediction of disease recurrence in endometrial 
cancer patients 

LVSI, lymphovascular space invasion; MT, median time to recurren-
ce; CI, confidence interval

Algorithm Prognostic factors HL p 
Party LVSI 1 0.004

Rpart
FIGO surgical stage 1 <0.001

Tumor grade 2 0.012

Mvpart
FIGO surgical stage 1 <0.001

Histological type 2 <0.001
LVSI, lymphovascular space invasion; FIGO, International Federati-
on of Gynecology and Obstetrics; HL, hierarchical level

Table 3. Results of multivariate analysis

Figure 1. Kaplan-Meier analysis of disease-free survival for 
73 endometrial cancer patients stratified by lymphovascular 
space invasion (LVSI). Positive LVSI was associated with in-
creased risk of endometrial cancer recurrence (p=0.004)

The median time from diagnosis to EC recurren-
ce of patients with positive LVSI was 20 months, 
and in patients with negative LVSI was 86 months 
(relative risk of recurrence 0.24). Party algorithm 
revealed LVSI as the only significant prognostic 
factor associated with recurrence of disease. Rpart 
and mvpart algorithm revealed FIGO (1988) sur-
gical stage as major prognostic factor associated 
with recurrence of disease (Table 3).
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recommended for identifying cases of LVSI that 
are doubtful on H&E staining (11). Alexander-Se-
fre F et al. presented a novel technique assessing 
LVSI using PCK, D6 lymphatic endothelial mar-
ker, and CD31 with significant value in identifying 
high-risk patients (21). Several studies indicate 
that LVSI as detected by H&E is more prognostic 
of survival than immunohistochemical detection 
(6,7). Only LVSI detected by using dual immuno-
staining is of significant value in identifying high-
risk patients (22). In this study, LVSI, identified 
on routine H&E-stained sec tions, was significant 
independent predictor of EC recurrence. 
Briët et al (5,12) studied prog nostic factors in 609 
patients with endometrial carcinoma of any cell 
type and showed that LVSI is significantly and 
independently associated with an increased risk 
of pelvic lymph node metastases and/or relapse 

of disease. In this study cases with nonendome-
trioid histologic features were also included and 
the study showed that LVSI was a significant and 
independent predictor of poor prognosis.
The results of this study have demonstrated that 
lymphovascular space invasion is a significant 
independent predictor of endometrial cancer recu-
rrence. Although, lymphovascular space invasion 
has not been included in the FIGO staging criteria, 
patients with positive lymphovascular space inva-
sion are at risk for relapse of disease and might the-
refore benefit from adjuvant therapy after surgery.
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SAŽETAK

Cilj  Utvrditi prognostičku vrijednost limfovaskularne invazije (LVI) kod karcinoma endometrija. 

Metode  U istraživanje su uključene 73 pacijentice, kirurški liječene zbog karcinoma endometrija u Kli-
nici za tumore u Zagrebu i Kliničkom bolničkom centru Split, u razdoblju od 1999. do 2008. godine. 

Rezultati  Limfovaskularna invazija je nađena u 58 slučajeva (79.5%). Univarijatna i multivarijatna 
analiza pokazala je značajnu povezanost LVI i recidiva bolesti (p=0.004; HR 0.241, CI 0.114–0.511). 
Medijan vremena do pojave recidiva, u pacijentica s pozitivnom LVI je 20 mjeseci, a kod pacijentica 
bez LVI 86 mjeseci (relativni rizik 0.24). 

Zaključak  Limfovaskularna invazija određena analizom standardnih hemalaun eozinskih preparata je 
značajan i neovisan prognostički čimbenik kod karcinoma endometrija. 

Ključne riječi: maternica, tumorske stanice, metastaze, recidiv
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ABSTRACT 

Aim To determine the utility of mast cell numbers and  microvas-
cular density (MVD) in evaluating  acinar type of prostatic adeno-
carcinoma (PCa), and to ascertain a relationship between the num-
ber of mast cells with prognostic parameters (larger tumor volume, 
high Gleason score, lymphovascular, perineural, seminal vesicles 
invasion, metastatic lymph node). 

Methods The study comprised 97 radical prostatectomy speci-
mens. The paraffin sections were stained with anti-CD31, anti-
CD34 and Toluidine Blue. The numbers of positive staining of 
cells and microvessels in 10 high-power fields were counted sy-
stematically. 

Results A statistically significant relationship was found between 
MVDn and number of MC (r=0.218 and p=0. 032). There was no 
correlation between age and MC and MVD (p=0.406 and p=0.671, 
respectively). 

Conclusion A correlation between mast cell number and micro-
vascular density cannot  depend on tumor angiogenesis or this re-
lationship can be an independent parameter. More comprehensive 
studies could  reveal relationship with prognostic parameters.

Key words: CD31,CD34, Toluidine Blue, Gleason score, tumor 
volume
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INTRODUCTION

Prostate adenocarcinoma (PC) takes second place 
following lung cancer as a cause of male cancer-
related deaths in developed countries (1). The va-
riability in the clinical and biological behavior of 
PC, the inadequacy of markers used for assessing 
prognosis cause difficulties in the management of 
these patients (2). Searching for  therapeutic mo-
dalities and new prognostic parameters has been 
the aim of many researches (2). 
Solid tumors recruit blood vessels from neighbo-
ring tissue by angiogenesis with the sprouting of 
capillaries from pre-existing vessels that migrate 
into the tumor and form a new vascular network 
(3). Prevascular tumors may remain dormant in 
situ for months to years, then the “switching” 
of a subgroup of prevascular tumor cells to an 
angiogenic phenotype enables rapid growth and 
progression, metastasis (3). A significant increase 
in MCs number has been observed in malignant 
tumors, in both experimental models and human 
specimens and conflicting results have been pu-
blished about the prognostic role of mast cells in 
a large variety of human tumors (4). Recently, 
some studies reported the presence of mast cells 
(MCs) in various malignancies and their role in 
tumor growth (3-5). 
The present study was designed to determine the 
utility of mast cell number (MCn) and micro-
vascular density (MVD) in evaluating malignant 
prostate lesions, and to ascertain a relationship 
between a number of MC with the prognostic pa-
rameters. 

PATIENTS AND METHODS

This retrospective study used formalin-fixed tu-
mor samples taken from patients with acinar type 
of prostatic adenocarcinomas (PCa), who were 
diagnosed between 2005 and 2011 at the Depar-
tment of Pathology, Duzce University Medical 
Faculty. This study comprised 97 radical prosta-
tectomy (RP) specimens and did not comprise 
tru-cut biopsy.
The study protocol was reviewed and approved 
by the Ethics Committee of  Duzce University, 
Duzce, Turkey.
All of the hematoxylin and eosin sections of the 
cases were examined retrospectively (including 
tumor areas). One or two blocks in compliance 

with Gleason score were elected. Prognostic data 
of all cases were reviewed. All the diagnoses 
were made by two pathologists, following the 
Pathology of World Health Organization Classi-
fication of Tumors (6).
All biopsies and RP specimens were graded 
according to the Gleason grading system, which 
included the Gleason major and Gleason minor 
score, and the combined score. The ISUP decided 
in 2005 that the Gleason score should include the 
primary and secondary patterns, with a separate 
comment on the presence of a tertiary pattern of 
higher grade in the RP specimen (7). 
Other variables such as  larger tumor volume, 
high Gleason score, lymphovascular, perineural, 
seminal vesicles invasion, metastatic lymph node 
etc. were also determined.
Selected paraffin block was performed by toluidine 
blue, CD34, CD31 stain. Slides were examined by 
light microscopy (Olympus BX50). The numbers 
of positively stained cells in ten high power fields 
were counted systematically. In PCa cases, peritu-
moral regions were evaluated separately. Intratu-
moral areas were not calculated for a few MCn.
Immunohistochemical staining was performed on 
the 3-μm sections of formalin fixed, paraffin-em-
bedded material. The sections were deparaffinized 
with xylene and rehydrated with ethanol. Non-en-
zymatic antigen retrieval was performed on each 
slide and they were washed with 10 Mm phospha-
te-buffered saline (PBS), pH 7.5. Immunohistoche-
mical staining was performed manually using the 
Standard avidin–biotin peroxidase complex tech-
nique (Neomarkers, Thermo Fisher Scientific, Fre-
mont, CA, USA). Briefly, the slides were incubated 
at 37 °C for 60 min with the following primary an-
tibodies (Neomarkers, Thermo Fisher Scientific): 
anti-CD31 (Ab-1, MS-353-S1, 1:40 dilution) and 
anti-CD34 (GTX61737, dilution of 1:100).
Histochemically, NovaUltra Toluidine Blue Sta-
in kit was used. Toluidine blue should stain mast 
cells red-purple (metachromatic staining) and the 
background blue (orthochromatic staining). 
The MVD and MC counting procedure was 
performed on Olympus BX50 microscope. Ten 
peritumoral areas were counted systematically 
(Figure 1). Microvessels stained positively with 
anti-CD31and anti-CD34 were counted on 10 hi-
gh-power fields (Figure 1). 
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Microvessels were identified as individual or 
clusters of cells with or without lumens that were 
positively stained by anti-CD31 and anti-CD34 
primary antibody using the immunohistoche-
mistry procedure described above. The lumen 
diameter had to be smaller than approximately 
eight red blood cells. Areas of fibrosis, necro-
sis and inflammation, and vessels with muscle 
wall were excluded from counting. Counting 
was preferred in manual method and fields were 
counted systematically.
Descriptive statistics were computed as mean±SD 
or number/percentage of frequency.  The correla-
tion between mast cells numbers, peritumoural 
microvessel density and prognostic parameters 
were used by using Pearson or Spearman rank 
correlation analysis. P values which are less than 
0.05 are accepted as statistically significant. 

RESULTS

The age range of the cases was between 44 and 
79 years (63.7 ± 7.2 years). Tumor volume ran-
ged between 0.5 and 90% (14.4 ± 14.1). In 32 
(33%) cases, the tumors were Gleason score 6, 
in 53 (54,6%) cases Gleason score was 7, in five 
(5.2%) cases Gleason score was 8, and in seven 
(7.2%) cases the Gleason score was 9. There 
were 85 cases with PT2 (tumor confined within 
prostate)  and 12 cases with PT3 (tumor extends 
through the prostate capsule). 
A statistically significant relationship was found 
between MVDn and number of MC (r=0.218 
and p=0. 032) (Table 1). There was no correla-
tion between MC and MVD according to age 
(p=0.406, p=0.671, respectively). 

The number of MC was  32.2±13.2 in PT2 tu-
mors, and 25.4±8.0  in PT3 tumors. The num-
ber of MVD were 27.8±9.7 in PT2 tumors and  
28.0±4.8 in PT3 tumors. 
Statistically significant relationship between 
Gleason score and MVD of the cases was fo-
und (p=0.019) but this correlation was negative. 
Incorrect result may have been due to the small 
number of cases (Gleason score 8 = 5 cases). Sta-
tistically significant relationship between Glea-
son score and MCn  (p=0. 398) was not found. 
Six  cases were localized in left lobe, seven  in 
right lobe and, 84 cases were localized in both 
right and left lobes. The relationship between 
location and number of MC and MVC was not 
statistically significant (p=0.222, p=0.800, res-
pectively). There were tertiary patterns in nine 
cases,  metastatic lymph nodes (MLN) in three, 
invasion of seminal vesicles (ISV) in five,  and 
lymphovascular invasion (LVI) in two cases. 
There was perineural invasion (PI)  in 54 cases. 
There was no correlation prognostic parameters 
such as larger tumor volume, high Gleason score, 
ISV, MLN, LVI , PI .

DISCUSSION

Sustained tumor growth requires a positive ba-
lance between tumor cell proliferation and cell 
death or apoptosis (8). Using an experimental 
animal model, it has been shown that the initiati-
on of angiogenesis appears concomitantly with a 
decrease in tumor cell apoptosis, while the levels 
of tumor cell proliferation remain constant, thus 
leading to net tumor growth (8). Preinvasive ma-
lignant cells are known to remain dormant until 
they become angiogenic, and this is followed by a 
phase of rapid tumor growth  (9-11). Angiogene-
sis is the outcome of an imbalance between posi-
tive and negative angiogenic factors produced by 
both tumor and host cells (10). Among the host 

Tumor 
volume

Gleason 
score MC MVD

Age
 

Correlation coeff. (r) 0.024 0.172 -0.085 -0.044
p 0.815 0.092 0.406 0.671

Tumor 
volume

Correlation coeff. (r) 0.399 -0.171 -0.009
p 0.000 0.094 0.931

Gleason 
score

Correlation coeff. (r) -0.087 -0.237
p 0.398 0.019

MC
Correlation coeff. (r) 0.218
p 0.032

Table 1. Correlations between numerical variables 

MC, mast cells; MVD, microvascular density

Figure 1. CD 34 expression showed peritumoral areas (left ). 
Mast cells were shown with toluidin blue in peritumoral areas 
(right ) (X400 ) (Duzce University Medical Faculty, 2011)

Erdem et al. Mast cells number in prostatic adenocarcinoma
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cells, which produce and release pro-angiogenic 
and angiogenic factors are mast cells (8). Mast 
cells are an important source of several proangio-
genic and angiogenic factors (8).
The evaluation of MC was first described in PCa 
by Gupta (11), and a few MCs were found aro-
und the prostate acini and in the stroma of PCa. 
However, only a few studies (12) have confirmed 
these results. As the connective tissue stroma 
increases with age, an increase in the MCn in 
human prostate has been described (13).  Aydin 
et al. did not find relationship between mast cell 
number and age in  PCa (14). 
Many studies have reported better survival with 
higher numbers of MC (15). Lachter et al. have 
reported that MC is a beneficial prognostic factor 
(16).  However, Elezoğlu et al. found a significant 
relationship between MC number and survival 
and grade in colorectal carcinoma. They found 
a statistical correlation between MC number and 
MVD  and  a statistically significant relationship 
between MC number and survival (17). Pittoni et 
al. have found that MCs infiltrating prostate tu-
mors in transgenic adenocarcinoma of the prosta-
te of mice and humans increase in number upon 
disease progression (5).
The present study has not demonstrated relation-
ship between MC and the prognostic parameters.
It has been demonstrated that Gleason 7 tumor is 
more aggressive than Gleason 5 to 6, and should 
not be lumped together as intermediate-grade tu-
mor (18). In this study, no statistical difference 
between Gleason score groups was found and 
there was no interaction between score groups 
and peritumoral regions. Sari et al. did not  find  
a connection between Gleason grade and number 
of MCs around the tumor in prostate (12). 

Tomita M et al. presented two reasons for con-
flicting reports on the role of mast cells (19). The 
cytotoxic functions of mast cells that suppress tu-
mor activities might be present initially when the 
mast cells infiltrate the tumor tissue. However, 
after infiltration, the tumor cells might promo-
te the angiogenic properties of mast cells while 
suppressing their cytotoxic functions, thereby le-
ading to tumor angiogenesis (19). The effect of 
mast cells against cancer cells might depend on 
the concentration of mast cell products in the mi-
croenvironment. Tomita M et al. found a correla-
tion between MVD and MCD with a linear incre-
ase in MVD as the MCD, suggesting a positive 
correlation (19). In the present study, significant 
relationships were found between MVD and  MC 
in prostate carcinomas. 
Deng et al. found significant difference in the 
mean mast cell numbers between well-differen-
tiated groups and poorly-differentiated groups 
(20). In the present study, significant relation-
ships were not found between MC and Gleason 
score groups in prostate carcinomas. 
In conclusion, a correlation between mast cell 
number and microvascular density can not  de-
pend on tumor angiogenesis or this relationship 
can be an independent parameter. More compre-
hensive studies could reveal relationship with 
prognostic parameters.
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Chemotherapy in elderly patients with metastatic gastric cancer; 
a single Turkish cancer center experience

ABSTRACT

Aim To analyze the results of chemotherapy applied at the Bülent 
Ecevit University School of Medicine, Department of Medical 
Oncology, to elderly patients with metastatic gastric cancer (GC).  

Methods The study retrospectively investigated hospital records 
including pathological reports, imaging records, chemotherapy 
regimens, response and toxicity profile. All patients received sy-
stemic chemotherapy for pathologically proven metastatic GC at 
the Bülent Ecevit University School of Medicine, Department of 
Medical Oncology.

Results From 2005 to 2012, 23 metastatic GC patients older than 
70 years were treated with systemic chemotherapy as a first-line 
therapy. As the first-line chemotherapy, 17 (74%) patients received 
polychemotherapy and the remaining six (26%) patients received 
monotherapy. Overall, 113 cycles were administered. The medi-
an progression free survival (PFS) for the first-line chemothera-
py was 6 months (95% CI, 0-16) and the median overall survi-
val (OS) was 14 months (95% CI, 3–30). Multivariate analysis 
revealed that decreased OS was significantly associated with poor 
Eastern Cooperative Oncology Group (ECOG) performance status 
(p=0.045), elevated carcinoembryonic antigen (CEA) levels at the  
diagnosis time (p = 0.040) and decreased number of chemothera-
py cycles (p=0.019) with R-Sq (adj) = 41, 6%. One patient had a 
complete response with docetaxel, cisplatin and fluorouracil com-
bined (DCF) regimen and had 12 months of disease free survival 
(DFS).

Conclusion This is the first study investigating the outcomes of 
chemotherapy in Turkish elderly metastatic GC patients. Doce-
taxel, cisplatin and fluorouracil combination were the most com-
mon regimen, which is a tolerable and effective choice in elderly 
patients who had good performance status.

Keywords: cancer, stomach, older adults, chemotherapy
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INTRODUCTION

Gastric cancer (GC) is a highly lethal malignancy. 
More than half of all patients diagnosed with GC 
have an unresectable disease (1). Advanced GC is 
usually managed palliatively with local and/or sy-
stemic measures. Cytotoxic chemotherapy is the 
most effective treatment choice for patients with 
metastatic disease (2). There is a limited number 
of prospective randomized studies comparing che-
motherapy and best supportive care (BSC) in ad-
vanced disease but each study found that chemot-
herapy prolonged overall survival (OS) compared 
to BSC (3). Wagner et al. published a meta-anal-
ysis of three trials comparing chemotherapy with 
BSC, and they found a significant benefit in OS 
in favor of chemotherapy (hazard ratio [HR] 0.37; 
95% CI 0.24 -0.55) and revealed that there was 
an improvement in median survival from 4.3 to 11 
months (4). However, most patients analyzed in 
these studies were younger than 70 years (2-4). 
Very little knowledge is available on the course of 
the disease in the elderly, or more importantly, on 
specific treatment policies for elderly cancer pa-
tients, including GC (5). Knowledge about trea-
tment methods is mainly based on experience with 
patients younger than 70 years (2-5). Clinical tri-
als often apply the same age limit (6). Although 
older patients form the largest number of patients 
with cancer, they do not receive proportionally the 
same amount of treatment as younger patients and 
often the decision as to whether a patient recei-
ves chemotherapy is largely based on a patient’s 
chronological age (7-9). The danger is that older 
patients may forgo worthwhile treatment options 
because of limited insight into their diagnosis and 
prognosis, exogenous barriers to receiving care, or 
perceptions of a low ratio of benefits to risks (5). 
Conversely, without adequate understanding of 
prognosis and of the potential outcomes of thera-
py, patients may receive treatments that are incon-
sistent with their preferences (5,9). In this context 
Lim et al. had a study in patients older than 70 ye-
ar-old with advanced GC (10). The study revealed 
that Oral S-1 chemotherapy seems to be effective 
as a first-line treatment regimen for elderly pati-
ents with metastatic or recurrent GC (10). In Tur-
key GC is the fourth common cancer in women 
and also fifth common in men (11). 
The aim of this study was to analyze the results 
of chemotherapy applied to elderly patients with 

metastatic gastric cancer in Bülent Ecevit Uni-
versity School of Medicine Cancer Center, to 
contribute to very little information that exists 
worldwide and also in Turkey related to that alre-
ady available on this subject.  

PATIENTS AND METHODS 

Hospital records of 23 elderly (older than 70 years) 
patients who had received systemic chemotherapy 
for metastatic GC at the Bülent Ecevit University 
School of Medicine, Department of Medical On-
cology, between 2005 and 2012 were retrospecti-
vely investigated. All patients had pathologically 
proven metastatic GC. Medical records included 
physical examination, surgical and pathological 
reports, imaging records, chemotherapy regimens, 
response, toxicity profile and dates of progression, 
last follow up and death. The co-morbidity burden 
of patients according to the Eastern Cooperative 
Oncology Group (ECOG) performance status cri-
teria was categorized (12).
The study was approved by the Ethical Commi-
ttee of the Bülent Ecevit University School of 
Medicine.

Chemotherapy

The decision for administering first-line chemot-
herapy depended, in all cases, on the discussions 
between a physician and a patient. The chemothe-
rapy regimen was used in patients with the ECOG 
score 0-2 and it was determined by the treating 
physician. Also chemotherapy regimens dosages 
were adjusted according to the ECOG performan-
ce status. The chemotherapy was usually repeated 
every 14-21 days according to the regimen. All tu-
mor measurements and treatment response evalu-
ations were done after every two or three cycles of 
chemotherapy, using a computed tomography scan 
and other tests that were used initially to stage the 
tumor. Responses were classified according to the 
response evaluation criteria in solid tumors (RE-
CIST) 1.0. A partial response (PR) was defined as 
decrease (≥30%) in the sum of the longest diame-
ter of the target lesions. Progressive disease (PD) 
was defined as at least 20% increase in the sum of 
the target lesions. Toxicity was graded according 
to the National Cancer Institute Common Toxicity 
Criteria (NCI-CTC). The severity of any toxicities 
not defined in NCI-CTC were graded as 1 (mild), 
2 (moderate), 3 (severe), or 4 (very severe).

Bilir et al. Chemotherapy in elderly gastric cancer
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Statistical analysis

Treatment outcomes were estimated as response 
rate (RR), disease control rate, OS and progre-
ssion free survival (PFS). OS was defined as the 
time between the date of the diagnosis for me-
tastatic disease and the date of death from any 
cause. PFS was defined as the time from the date 
of the diagnosis for metastatic disease to the date 
of disease progression or death from any cause. 
Also second OS and PFS were defined in the 
same way after the diagnosis of progression for 
patients who received second-line chemotherapy. 
Overall survival was calculated by the Kaplan–
Meier method by the log–rank test. P values as < 
0.05 were accepted as significant. Cox proporti-
onal hazards regression model was employed in 
univariate and multivariate analyses to identify 
the significant independent prognostic factors of 
various clinical parameters for survival. 

RESULTS

From 2005 to 2012, 23 metastatic GC patients ol-
der than 70 years were treated with systemic che-
motherapy as the first-line therapy. The median 
age of the patients was 73 years (range, 70–84), 
and the male to female ratio was 2.8:1.0. Six pa-
tients (26.0%) had diabetes mellitus and eight pa-
tients (34.8%) had hypertension. Three patients 
died while receiving chemotherapy due to febrile 
neutropenia, septic shock and myocardial infarc-
tion (Table 1).

As the first-line chemotherapy, 17 (74%) patients 
received polychemotherapy and the remaining 
six (26%) received monotherapy as capecitabine 
(1250 mg/m² twice daily days 1 to 14, every 21 
days) (Table 2). Overall, 113 cycles were admi-
nistered. Among the polychemotherapy regimens 
were DCF (docetaxel 75 mg/m² IV day 1 + ci-
splatin 75 mg/m² IV day 1 + 5- fluorouracil 750 
mg/m² IV days 1 to 5, every 21 days), modified 
DCF (docetaxel 40 mg/m² IV day 1 + folinic acid 
400 mg/m2 IV day 1 + 5- fluorouracil 400 mg/
m² IV bolus then 2000 mg/m² 46 hours infusion, 
cisplatin 40 mg/m² IV day 3 every 14 days), ECF 
(epirubicin 50 mg/m² IV day 1 + cisplatin 60 mg/
m² IV day 1 + 5- fluorouracil 200 mg/m² per day 
IV daily for up to six months, every 21 days), ca-
pecitabine 800 mg/m² per os twice daily on days 
1-5 plus cisplatin 30 mg/m² day 1 weekly for 5 
weeks also these regimens were given to 17 pati-
ents. Irinotecan 180 mg/m² IV day 1 + folinic acid 
400 mg/m2 IV day 1 + 5- fluorouracil 400 mg/m² 
IV bolus then 2400 mg/m² over 46 hours infusi-
on (FOLFIRI regimen, every 14 days ) regimen 
was given as a second line chemotherapy to se-
ven patients. Among 23 patients who received the 
first-line chemotherapy, one patient had complete 
response with DCF regimen (overall RR, 4.3%), 
seven patients had partial responses (30.4%), sta-
ble disease was observed in eight patients (34.8%) 
and progressive disease in seven (30.4%). The 
overall disease control rate was 69.5%. 
All 23 patients were included in survival analysis. 
The median PFS for the first-line chemotherapy 
was 6 months (95% CI, 0-16) and the median 
OS was 14 months (95% CI, 3–30). Multivariate 

Characteristics No (%) of patients
Age, Median (range) 73 (70-84)
Gender 
Male 17 (74%)
Female 6 (26%)
Performance status 
    ECOG 0 8 (35%)
    ECOG 1 9 (39%)
    ECOG 2 6 (26%)
History of operation 
   Yes
    No 
CEA, Median (range)
CA 19-9 Median (range, ng/mL)
History of adjuvant chemotherapy 
   Yes  
   No 
Metastasis site 
  Liver
  Bone
  Lung
  Peritoneum
  Others 

4 (17%)
19 (83%)
4.3 (1-53)

25 (0.5-3920)

4 (17%)
19 (83%)

12 (46%)
2 (8%)
2 (8%)

  4 (15%)
  6 (23%)

Table 1. Baseline characteristics of elderly patients with 
metastatic gastric cancer

CEA, carcinoembryonic antigen,ng/mL; CA 19-9, cancer antigen; 
ECOG, Eastern Cooperative Oncology Group

Chemotherapy regimens Drugs used No (%) of 
patients

First-line chemotherapy 
regimen

DCF 12 (52%)
Capecitabine 6 (26%)

cisplatin - capecitabine 2 (8.5%)
modified DCF 2(8.5%)

ECF 1 (4%)
Post first-line chemotherapy

second line chemotherapy 7 (30%)
third line chemotherapy 2 (8.5%)

Response of first-line chemotherapy
CR 1 (4%)
PR 7 (30.5%)
SD 8 (35%)
PD 7 (30.5%)

Table 2. Treatment summary of elderly patients with meta-
static gastric cancer

DCF, docetaxel, cisplatin and fluorouracil; ECF, epiribucin, cisplatin, 
fluorourocil; CR, complete response; PR, partial responses; SD, 
stable disease; PD, progression;
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analysis revealed that decreased OS was signifi-
cantly associated with poor ECOG performance 
status (95 % CI, coef -3.6, p= 0.045), elevated 
CEA levels at the diagnosis time (95% CI, coef 
-0.3, p=0.040) and decreased number of chemot-
herapy cycles (95% CI, coef 1.26 p=0.019) with 
R-Sq(adj) = 41, 6%. 
Regression equation to estimate OS was= 15.2-
3.63 ECOG - 0,303 CEA levels + 1.27 number 
of CT cycles.
The age, sex, CA 19-9 levels, hemoglobin levels, 
chemotherapy regimens, radiation therapy were 
not significant independent prognostic factors. In 
multivariate analysis increased PFS was associ-
ated only with palliative radiotherapy and incre-
ased number of chemotherapy cycles (p= 0.016 
and p=0.007, respectively). 
Single agent capecitabine was used in six pati-
ents, and median OS was 12 months, and it was 
15 months in remaining 17 patients with the po-
lychemotherapy group (p=0.2). Furthermore, 
there was no significant difference between the 
polychemotherapy and capecitabine groups for 
PFS (median PFS 5.5 months vs. 6 months res-
pectively, p=0.9). 
One patient had a complete response with DCF 
regimen and had 12 months of DFS. Eight pati-
ents had stable disease, four patients with DCF 
regimen, three patients on capecitabine treatment 
and one patient on mDCF. Seven patients had a 
partial response. Three of them had DCF trea-
tment, two of them capecitabine treatment; one 
patient on cisplatin-capecitabine and one patient 
was treated with ECF regimen.
Seven patients were treated with FOLFIRI regi-
men as a second line chemotherapy. The median 
OS was 8 months (95 % CI, 4.5-15), median PFS 
was 3 months (95% CI, 0-5). Three patients were 
still alive over 12 months by FOLFIRI regimen.  
The median number of cycles administered in 
first-line chemotherapy was 5 (1-14). One patient 
died during the second cycle of DCF due to acute 
myocardial infarction. One patient died because 
of febrile neutropenia during the second cycle of 
DCF, and the third patient had died due to sep-
tic shock on the first cycle of mDCF. The most 
common toxicities were hematological toxicity. 
Grade 3-4 toxicities included neutropenia in four 
patients (two patients on DCF, one patient on ca-

pecitabine and one patient on mDCF regimen). 
Grade 3-4 anemia occurred in one patient who 
had been treated with DCF regimen and one pa-
tient had grade 3-4 thrombocytopenia with DCF 
regimen. The most common grade 1-2 hemato-
logic toxicity was neutropenia and it was deter-
mined in 4 patients. Four patients had grade 3-4 
reversible nephrotoxicity with DCF regimen. 
Three patients had grade 1-2 diarrhea with cape-
citabine, and two patients had grade 1-2 neuropa-
thy with capecitabine.  

DISCUSSION

In the present study, in metastatic GC patients 
older than 70 years who had been treated with 
chemotherapy as the first-line therapy, the medi-
an OS was 14 months, and median PFS was six 
months, and these findings are consistent with 
previous studies conducted in other populations 
(1, 13). In our study, DCF regimen was the most 
commonly (60%) used polychemotherapy regi-
men, and it was both tolerable and effective in 
elderly patients with metastatic GC.
In the literature, most studies were intended for pa-
tients less than 65 years old (3). In the Joo Han et 
al. study researching the effectiveness of S-1 mo-
notherapy in elderly metastatic GC patients 10.8 
months OS and PFS of 4.9 months were found 
(10). In a pooled analysis, 257 patients who were 
older than 70 years received either a platinum-
containing regimen (ECF, MCF), PVI 5-FU (pro-
tracted venous infusion of 5-fluorouracil)+/-mito-
mycin C (MMC), or FAMTX (14). There were no 
significant differences between the chemotherapy 
regimens in terms of OS, PFS and toxicity profi-
les (14). In one Korean study, clinicopathological 
characteristics of GC in elderly patients were inve-
stigated and compared to young adults. The 5-year 
survival rates of elderly and young patients did not 
differ statistically and authors concluded that age 
itself was not an independent prognostic factor of 
survival in elderly GC patients (15). Some of these 
studies found that histological type, nodal involve-
ment and operative curability were significant pro-
gnostic factors in elderly GC (13-15). In our study, 
ECOG performance status, CEA levels and the 
number of chemotherapy regimen cycles were si-
gnificant prognostic factors for OS. Age, CA 19-9 
levels and the other laboratory parameters had no 
influence on treatment effectiveness. Bohanes et 
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al. also found CEA levels as a prognostic factor 
for OS in gastric cancer patients (16), as it was fo-
und in this study, but our study revealed that CEA 
could be a prognostic factor in elderly metastatic 
GC patients. Furthermore, the results of this study 
showed that number of chemotherapy cycles and 
palliative radiation significantly affect the PFS.
Single agent chemotherapy has been considered 
to be a good and safe first-line treatment option 
for elderly patients (1). Ikeda et al. showed the 
efficacy of doxifluridine for elderly patients (17). 
Recently, a Korean trial established that both ca-
pecitabine and S-1 were safe, well tolerated and 
efficacious in older patients with advanced GC 
(18). Seung Tae et al. study on patients received 
fluoropyrimidine (capecitabine, S-1 or infusion 
5-FU) monotherapy and  patients treated by do-
ublet or triplet first-line therapy, did not find any 
significant difference for RR and grade 3 or 4 
adverse effects (AE) between patients with com-
bination and single agent as the first-line therapy 
(1). In our study, six patients received monothera-
py (capecitabine) and remaining 17 patients had 
polychemotherapy Also there were no significant 
differences for OS and PFS, but it should be re-
membered that our study population is too small. 
There is no randomized study for second line 
chemotherapy for metastatic GC in elderly pati-
ents (16). Our study had a small number of pa-
tients who had received FOLFIRI regimen and 
it was comparable OS and PFS with acceptable 
toxicity profile.
The major concern about chemotherapy in el-
derly cancer patients is toxicity (14). Trumper et 

al. showed that chemotherapy-related toxicities 
such as neutropenia, anemia, stomatitis and di-
arrhea occurred more commonly in the elderly 
(14). The percentages of grade 3 neutropenia and 
grade 3-4 non-hematologic toxicities were 19 and 
21 respectively (14, 19). In our study population, 
17% of patients had grade 3-4 neutropenia like 
in other studies (1, 13, 14). However, grade 3-4 
nephrotoxicity was more common in our study 
population compared with other studies (13, 14), 
which developed in four patients (17%), possibly 
due to more usage of DCF regimen. Careful toxi-
city monitoring and controlling the dose intensity 
is needed in these patients.
The study had some limitations, such as a limited 
number of patients, no comparative group that 
did not receive chemotherapy.  Also this study is 
retrospectively designed. 
This is the first study investigating the outcomes 
of chemotherapy in Turkish elderly metastatic 
GC patients. In conclusion, docetaxel, cisplatin 
and fluorouracil combined (DCF) regimen was 
an acceptable regimen in the elderly metastatic 
gastric cancer patients. In addition, irinotecan, 
folinic acid, 5- fluorouracil (FOLFIRI) regimen 
was tolerable and an acceptable regimen with 
good survival outcomes as second line chemot-
herapy in elderly patients with metastatic GC. 
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Importance of positron emission tomography-computed tomography 
(PET-CT) examination in rectal cancer staging - initial clinical experience

ABSTRACT

Aim Accurate preoperative staging is essential in determining op-
timal therapeutic procedures and planning for individual patients. 
Advances in imaging technology have raised interest in the poten-
tial role of positron emission tomography-computed tomography 
(PET-CT) examination for staging of rectal cancer. The primary 
end point of the study was the correct classification of the tumor-
node-metastases (TNM) tumor stage using whole-body PET-CT 
examination. 

Methods This prospective study was performed from October 
2011 to October 2012. Patients with histopathological diagnosis of 
rectal cancer after biopsy underwent PET-CT before surgical tre-
atment and TNM staging. Twenty patients who fulfilled inclusion 
criteria were included in the study. All of the patients were opera-
ted and histopathology served as the standard of reference.                                                                                                   

Results There was no statistical significance in T staging com-
paring PET-CT and histopathological staging, according to the 
Monte Carlo simulation (p=.066). Also, there was no statistical si-
gnificance between two methods in mesorectal fascia involvement 
analysis (p=1). There was statistical difference between PET-CT 
and histopathological staging. Sensitivity of the PET-CT for N sta-
ging was 86.7% and it was higher than for the histopathology. Two 
patients showed liver metastases.

Conclusion Positron emission tomography-computed tomography 
examination could play an important role in the initial staging for 
the rectal cancer. Good patient selection for preoperative chemora-
diotherapy ensures survival benefit. Avoidance of unnecessary the-
rapeutic procedures allows an acceptable quality of patient’s life.

Key words: imaging, stage, histopathology
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INTRODUCTION 

Visualization of the glucose metabolism was an 
important milestone in cancer diagnostic- for the 
staging, recurrence detection and treatment res-
ponse measurement (chemotherapy or radiothe-
rapy) (1-3). Positron emission tomography-com-
puted tomography (PET-CT) is hybrid imaging 
which has played an important role in the onco-
logical patients staging and recurrence detecti-
on during the past decade (3). The most widely 
used imaging tracer is 18F-fluorodeoxyglucose 
(18F-FDG) (3,4). 18F-fluorodeoxyglucose  acti-
vity is high where there is intensive metabolic 
uptake, so physiologically high activity is visu-
alized during bowel peristaltic movement, uri-
nary excretion, and tissue reparation after injury 
(4). Pathological 18F-FDG accumulation is seen 
in inflammatory and malignant diseases. Anato-
mical imaging visualize a lesion when it reaches 
measurable size. Positron emission tomography 
provides lesion visualization based on metabolic 
uptake, which is size-independent (5-7).
Prospective randomized trials proved that preo-
perative chemoradiotherapy increases 5-year sur-
vival rate in patients suffering from rectal cancer 
(8-11). Therefore, initial tumor and nodal staging 
is essential in patient selection for preoperative 
chemoradiotherapy.
Tumor-node-metastases (TNM) classification is 
most often used in oncologic staging (2). Posi-
tron emission tomography-computed tomograp-
hy can accurately define N and M rectal cancer 
stage (N presents nodal involvement, M presents 
distant metastases). Local tumor extension (T) is 
not clearly defined by PET-CT imaging and there 
are difficulties to differentiate T2 from T3 stage. 
Positron emission tomography-computed tomo-
graphy could play an essential role in initial rectal 
cancer staging and could provide the best thera-
py decision- the most accurate surgical approach 
and chemoradiotherapy protocole (12-14).
The goal of this study was to answer the questi-
on whether PET-CT has an importance in rectal 
cancer staging. 

PATIENTS AND METHODS

This prospective study was performed at Onco-
logy institute of Vojvodina and Clinical Center of 
Vojvodina in the period from October 2011 to Oc-

tober 2012. Inclusion criteria were as follows: the 
rectal cancer diagnosis had been made for the first 
time after endoscopy, biopsy and histopathologi-
cal examination, surgical treatment was indicated, 
Eastern Cooperative Oncology Group (ECOG) 
performance status (19) of the patient was 0.1 or 
2, there was no surgical treatment of patient in the 
last 3 months, patients under 70 years of age and 
patients with no comorbidities, e.g. decompensa-
ted cardiovascular or respiratory diseases, unregu-
lated diabetes, acute renal failure or acute infective 
diseases. Patients who had undergone surgery du-
ring the past 3 months in the period before PET-
CT examination or chemotherapy and radiothera-
py during the past 6 months were excluded from 
the study. Ethical Committee of the Oncology 
Institute of Vojvodina and Ethical Committee of 
the School of Medicine of Novi Sad approved this 
investigation by a written consent.
Having received the written consent, all patients 
underwent PET-CT examination prior to surge-
ry. All patients were imaged as whole body ima-
ging (from the skull base to the proximal femur 
bone) 120 min after intravenous administration 
of the 18F-fluorodeoxyglucose. Oral contrast 
agent (7.5ml) was given 2 hours before the ad-
ministration. Imaging protocol was as follows: 
CT topography, low-dose CT (70mA) and 18FDG 
PET. SUV max value was used for FDG activity 
measurement. The CT data were used for attenu-
ation correction of PET emission images. Analy-
zing PET-CT images, staging was performed for 
each patient according to the TNM classification. 
Tumor extension out of the rectal wall was in-
vestigated,  mesorectal fascia involvement inclu-
ding FDG avid lymph nodes, their number and 
localization. After PET-CT examination, patients 
underwent surgery. Total mesorectal excision, 
amputation of the rectum, anterior rectal resec-
tion and rectosigmoid resection were performed. 
Lymphadenectomy was performed for each pati-
ent following the recommended 12-nodes stan-
dard. Liver metastases were resected. Histopatho-
logical examination was routinely performed and 
pathologists defined the stages T (T1,T2,T3,T4), 
N (N1,N2) and M (M0,M1,MX). Stages defined 
by PET-CT were correlated with histopathologi-
cal rectal cancer stages. Descriptive techniques 
were used for frequency analyses and for calcu-
lating sensitivity. For significance calculation of 
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the contingency tables X2 test was used. Monte 
Carlo simulation and Fisher’s exact test were also 
used for the table fields where number of cases 
was smaller than demanded.

RESULTS 

Twenty patients (10 males and 10 females) were 
identified. Mean age was 62.89 years. Four 
(22.2%) patients had T2 stage, twelve (66.7%) T3 
and two (11.15%) T4 stage (Table 1). The average 
tumor diameter measured as the FDG activity dia-
meter was 5.57 cm (2.5-13 cm range). The average 
SUV max value of the primary tumor was 26.06 
gm/ml. Of the 20 patients, six (33.3%) had N0 
stage, seven (38.9%) N1 stage and five (27.8%) 
N2 stage (Table 1). 18F-fluorodeoxyglucose avid 
lymph nodes were localized in presacral, perirec-
tal and inguinal regions. The average diameter of 
the lymph node measured as the FDG activitu dia-
meter was 2.092 cm. The average SUV max value 
of the lymph nodes was 5.73 gm/ml. Two patients 
(10%) had liver metastases detected on the  PET-
CT examination. Diameters were 1.2 and 2.7 cm 
and SUV max values 3.99 and 5.55 gm/ ml, res-
pectively. After surgery and histopathological 
TNM staging, the results showed that there was 
no statistical significance in T staging comparing 
PET-CT and histopathological staging, according 
to the Monte Carlo simulation (p=.066). Also, the-
re was no statistical significance between two met-
hods in mesorectal fascia involvement analysis, 
according to the Fisher’s exact test (p=1). There 
was statistical difference between PET-CT and hi-
stopathological staging. Sensitivity of the PET-CT 
for N staging was 86.7% and it was higher than for 
the histopathology. By analyzing lymph node size 
our results showed negative correlation of high 

significance. Lymph node diameters measured on 
the PET-CT images were much bigger than by the 
histopathology (T-test). Positron emission tomo-
graphy-computed tomography changes in therapy 
management were noted in 58.8% of the  patients. 

DISCUSSION

Initial staging for rectal cancer is of incremental 
value. Our results show that PET-CT is as  accurate 
as the histopathological examination for T staging 
and mesorectal fascia involvement. There is no 
statistical significance between these two methods. 
Transrectal ultrasound was in use for rectal cancer 
evaluation during the past decade. It is highly accu-
rate for the T1 and T2 stages but for the T3 and 
T4 stages MR imaging is a superior technique (10). 
Gearhart et al compared preoperative staging per-
formed with TRUS, CT and PET-CT and histopat-
hology was the reference standard (5). In this study, 
after PET-CT examination the change in therapeu-
tic management occurred in 27% of the patients. 
Most studies emphasize that PET-CT is limited for 
the T staging (6). MERCURY study has shown 
that MR imaging is accurate in the evaluation of 
the extramural tumor extension in 95.6% of the pa-
tients (11). However, some studies indicated that 
PET-CT could not be replaced with MR imaging in 
the rectal cancer evaluation (17). It is well known 
that in defining IA rectal cancer stage, all the para-
meters must be included - T stage, mesorectal fas-
cia penetration and N stage. MR imaging is in that 
point of view accurate in only 40% of the patients 
(17). Other studies claim that MR is a superior dia-
gnostic tool for this purpose, because PET has low 
spatial resolution (18). Further randomized contro-
lled trials are needed to estimate cost-effectiveness 
of those two imaging procedures. 
In this study, lymph node diameters were much 
bigger at the PET-CT examination compared with 
histopathological analysis. This fact could be 
connected with histopathological preparation. Par-
ticularly, during the process of sample preparation, 
perilymphatic tissue was extracted, but it contai-
ned malignant cells that showed FDG activity at 
the PET-CT examination. This is very important 
because it implicates that whole lymph node along 
with perilymphatic tissue should be included in 
the radiotherapy field for the treatment. 
Magnetic resonance nowadays presents the golden 
standard for rectal cancer staging (11) but PET-CT 

Stage No (%) of patients Cumulative percent
T2 4 (22.2) 22.2
T3 12 (66.7) 88.9
T4 2 (11.1) 100
N0 6 (33.3) 33.3
N1 7 (38.9) 72.2
N2 5 (27.8) 100

Table 1. Frequencies of the T and N stages in the patient’s 
sample* 

*T2, the cancer has grown through submucosa and extends into the 
muscularis propria; T3, the cancer has grown through the muscularis 
propria and into the outermost layers with extension to the immedia-
tely adjacent structures; T4, the cancer has grown through the wall of 
the colon or rectum and is attached to or invades into nearby tissues 
or organs; N0, no metastasis in nearby lymph nodes; N1, cancer cells 
are found in or near 1 to 3 nearby lymph nodes; N2, cancer cells are 
found in 4 or more nearby lymph nodes
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is whole body imaging so it can detect liver and 
lung metastases which affects the therapy selec-
tion. Another advantage of the PET-CT over MR 
is pointed out at the lymph node evaluation. Our 
study has shown PET-CT sensitivity of 86.7% for 
the lymph node detection which is similar to the 
results from the literature (16), and also that the-
rapy modality would have been changed in 58.8% 
of the patients if every patient had undergone PET-
CT examination before surgery. In the literature, 
the difference in staging occurs in 31-53.8% of 
the patients after PET-CT examination, compared 
with CT and MR imaging (12,20). In 17-29% of 
the patients therapeutic modality has been chan-

ged (5). This study implicates that PET-CT should 
be incorporated in the standard diagnostic protocol 
for the rectal cancer assessment. 
Rectal cancer management requires the best 
approach to each patient and the best diagnostic 
and therapeutic option from case-to- case. PET-
CT examination could play an important role in 
the initial staging for the rectal cancer and it pro-
vides accurate TNM classification. 
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Značaj pozitronske emisione tomografije-kompjuterizovane to-
mografije (PET-CT) u određivanju stadija karcinoma rektuma – 
prvi klinički rezultati

Olivera Ivanov1, Dejan Ivanov2, Jasna Mihailović1, Marko Erak2, Igor Ivanov 3, Borko Basarić1

1Institut za onkologiju Vojvodine, Sremska Kamenica, 2Klinički centar Vojvodine, Novi Sad, 3Institut za kardiovaskularne bolesti Vojvo-
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SAŽETAK 

Cilj  Napretkom tehnologije u radiologiji nametnulo se pitanje kakva je vrednost pozitronske emisione 
tomografije-kompjuterizovane tomografije (PET-CT) u određivanju stadija karcinoma rektuma po tu-
mor-node-metastases (TNM) klasifikaciji. 

Metode  Prospektivna studija sprovedena je u periodu od oktobra 2011. do oktobra 2012. godine. Paci-
jenti kod kojih je patohistološki dokazan karcinom rektuma nakon biopsije pre operacije, podvrgnuti su 
PET-CT pregledu na osnovu kojeg su definisani TNM stadiji. U studiju je uključeno dvadeset pacijenata 
koji su ispunili inkluzione kriterije. Svi pacijenti su nakon pregleda operisani, a za poređenje stadija je 
korišćen patohistološki nalaz.

Rezultati  Nakon operacije i patohistološkog određivanja stadija po TNM klasifikaciji, rezultati su po-
kazali da, na osnovu Monte Karlo simulacije, nije postojala statistički značajna razlika između stadija 
određenih PET-CT pregledom i patohistološki (p=.066). Takođe, nije ustanovljena statistički značajna 
razlika između dve navedene metode u proceni penetracije mezorektalne fascije (p=1). U analizi N stadi-
ja, koji se odnosi na limfne čvorove, ustanovljena je statistički značajna razlika između PET-CT pregleda 
i patohistološke analize. Senzitivnost PET-CT pregleda u određivanju N stadija je 86,7%, te je ona bila 
veća u odnosu na patohistološki pregled. Kod dva pacijenta su dijagnostikovane metastaze na jetri.

Zaključak  PET-CT pregled bi mogao da zauzme značajnu ulogu u inicijalnom određivanju stadija 
karcinoma rektuma. Bolja selekcija pacijenata za preoperativnu hemioradioterapiju omogućiće korist u 
preživljavanju pacijenata. Izbegavanje nepotrebnih terapijskih procedura obezbediće prihvatljiviji kva-
litet života za bolesnike.

Ključne riječi: pregled, stadij, patohistološki
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Low back and lumbar radicular syndrome: comparative study of 
the operative and non-operative treatment

ABSTRACT 

Aim To compare the effectiveness of the discectomy and conser-
vative treatment in patients with disc related low back and lumbar 
radicular syndrome.

Methods We performed retrospective-prospective cohort study 
enrolling 100 patients. According to our extended criteria all of 
them had operative indications. We operated 50 patients, 50 pati-
ents refused operation and they were treated non-operatively. The 
following measures of outcome were used: Sciatica Bothersome-
ness Index, leg and back pain depending on the activity, Lasègue 
test, contralateral Lasègue test, neurological deficit. Data were 
assessed at the beginning of the treatment and after 2 months, 7 
months, and 18 months.

Results Treatment results were in favor of surgery for majority of 
outcome measures as well as for all periods of assessment. After 
18 months there was significant difference between operated and 
non-operated patients related to Sciatica Bothersomeness Index 
(p<0,05), Lasègue test (p=0,002), neurological deficit (p<0,05) 
and leg and back pain depending on the activity (p=0,009). There 
was no significant difference between the groups related to contra-
lateral Lasègue test (p=0,206).

Conclusion We expended formerly accepted operative indicati-
ons. There were better treatment results in the operated group of 
patients. A fast reduction of symptoms is the main advantage of the 
operative treatment strategy. Patients whose pain is controlled in 
a manner that is acceptable for them may decide to postpone sur-
gery. Patients preference for the type of treatment is crucial for an 
ultimate surgical decision in cases without widespread neurologic 
deficits.

Key words: discectomy, widen criteria, operative indication, ne-
urologic deficits

Med Glas (Zenica) 2013; 10(2):309-315
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INTRODUCTION

Low back pain is usually defined as pain, musc-
le tension, or stiffness localized below the costal 
margin and above the inferior gluteal folds, with 
or without leg pain (sciatica) (1). The lumbo-
sacral radicular syndrome (LSRS or LRS; also 
called sciatica) is typically characterized by radi-
ating pain in the dermatome of a lumbar or sacral 
spinal nerve root (2). In about 90% of cases scia-
tica is caused by a herniated disc with nerve root 
compression, but lumbar stenosis and (less often) 
tumors are possible causes (3).
Some researchers believe that neural compre-
ssion is the main generator of pain, other rese-
archers believe that nucleus pulposus contains a 
variety of inflammatory pain mediators, including  
phospholipase A2, nitric oxide, prostlanglandin 
E. Nygard et al found that leukotriene B4 and 
thromboxane B2 are present in the lumbar disc, 
and have ability of direct nociceptive stimulation 
(4). It was determined that the value of capillary 
blood flow in the nerve root influenced markedly 
the severity of the pain syndrome (5).
The expression and activity of MMP-9 gene (me-
talloproteinase-9) are significantly enhanced in 
degenerative disc (6). 
Since the first publication on lumbar disc surgery 
by Mixter and Barr, many studies have demon-
strated the success of surgery for the treatment 
of LSRS. More than 20 years ago Weber found 
better results for surgery at one-year follow-up 
(2). Spine Outcome Research Trial (SPORT) re-
ported that between operative and non-operative 
treatment groups, differences in improvement 
were in favor of surgery but were small and not 
statistically significant except for secondary out-
come measures of sciatica severity (7). Maine 
Lumbar Spine Study (MLSS) reported that sur-
gical treatment for disc herniation associated sci-
atica was faster and slightly more effective  than 
non-surgical conservative care (8,9).
There was little agreement on indications for sur-
gical intervention of  lumbar disc herniation (4). 
Most studies agree on “absolute” indication for 
surgical intervention, which include cauda eqine 
syndrome with bowel and bladder dysfunction 
and severe and progressive neurological deficit 
(4,10). At present, the optimal timing of surge-
ry cannot be generalized to every patient, but it 

is an individual decision (11). A positive Strai-
ght Leg Raise less than 70 degrees is considered 
by many to be one of the more specific tests for 
confirmation of radicular pain, though this test 
alone is not an indication for surgery (4). Strai-
ght Leg Raising test may especially help identify 
patients who have herniations with root compre-
ssion (12). Due to the limited amount and quality 
of evidence, no firm conclusions on effectivene-
ss of the current surgical techniques being open 
discectomy, microscopic discectomy, and tubular 
discectomy compared with each other can be 
drawn (13). The  natural  history of  lumbosacral 
radicular syndrome  is in general favorable (14). 
At one year only a small proportion of herniated 
discs continues to produce discomfort and disabi-
lity (2,4). At present it is not possible to identify 
these latter groups of patients in an early stage of 
their disease by means of intensity of pain, neuro-
logical deficit, root irritation signs, or diagnostic 
imaging (4). At present there is no evidence that 
one type of treatment is clearly superior to others, 
including no treatment for patients with lumbo-
sacral radicular syndrome (15). As the existing 
evidence from clinical trials is of low quality, the 
efficacy and tolerability of drugs commonly pres-
cribed for the management of sciatica in primary 
care is unclear (16). The effectiveness of surgery 
in patients with sciatica due to lumbar disc herni-
ation is not without dispute (17).  
The aim of this study was to compare the effec-
tiveness of lumbar discectomy and conservative 
treatment in patients with low back and lumbar 
radicular syndrome. We assumed that the results 
of the operative treatment were better than the re-
sults of the non-operative treatment strategy.

PATIENTS AND METHODS

A retrospective-prospective cohort study enrolling 
100 patients with lumbar radicular and low back 
syndrome was performed. In all patients Computed 
Tomography (CT) or Magnetic Resonance Ima-
ging (MRI) confirmed degenerative disc disease 
and the existence of one of the pathomorphological 
changes (protrusion, extrusion, sequestration). The 
neuroimaging findings correlated with neurological 
symptoms that persisted despite conservative trea-
tment included. Patients were treated at the Regi-
onal Medical Centre Mostar in the period January 
2003 - December 2009 and were aged between 
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18 and 65 years. All patients had an indication for 
surgery. Operative indications were expanded to in-
clude patients with unilateral disc protrusion if neu-
roimaging findings correlated with clinical sympto-
matology. Patients with multilevel pathology were 
included if one of them was considered symptoma-
tic. An approval of the Ethics Committee of the Re-
gional Medical Center in Mostar was received, and 
all patients had been contacted to participate in the 
study and signed a voluntary consent form. 
Exclusion criteria were previous surgery of the 
lumbosacral segment, cauda equine syndrome, 
spinal fractures, spinal infections, spinal tumors, 
inflammatory spondyloarthropathies, degenerati-
ve diseases of the spine in which the processes 
in the disc are not a dominant etiological factor, 
pregnancy, severe comorbid conditions for which 
surgery is contraindicated, malformation of the 
spine (scoliosis greater than 15 degrees), neuro-
logical, malignant diseases, osteomuscular dise-
ases, widespread neurological deficits, age less 
than 18 years and more than 65.
There were 50 operatively treated patients, 50 
patients refused the surgical procedure and were 
treated with conservative methods. Open tran-
sflaval discectomy was used as an operating 
method. Surgery was performed under general 
endotracheal anesthesia, usually with the help 
of magnification by binocular loupes with an 
increase of  2.5 and 3.5. Non-operative methods 
were included bed rest, application of nonstero-
idal anti-inflammatory drugs in the acute phase, 
followed by active and passive physical therapy, 
education and counseling for physical exercises 
at home, moderate activity.
Sciatica Bothersome Index, experience of pain in 
legs and lower back depending on the activity (leg 
and back pain depending on the activity), Lasègue 
test contralatelar Lasègue test, neurological deficit 
were evaluated. Sciatica Bothersomeness Index 
estimates bothersomeness from 0-no bothersome 
to 6-extremely bothersome of lower back and leg 
pain. The sum of the results of the four symptom 
questions yields indexes ranging from 0 to 24. The 
questions were: leg pain, numbness and/or tingling 
in leg, weakness in leg or foot, and pain in back and 
leg while sitting. Higher score represented worse 
symptomatology. The other variables (leg and back 
pain depending on the activity, Lasègue test, contra-
lateral Lasègue test and neurological deficit) were 

expressed by numerical values ranging from 1 to 
4 depending on the intensity of symptoms and the 
resulting values were placed in the ranks (Table 1). 

Physical examination findings Numerical  value of finding
Leg and back pain
No pain, normal activity 4
Pain after activity 3
Spontaneous  pain 2
Severe continual pain 1
Lasègue test
Negative 4
Positive more than 45 degrees 3
Positive between 30 and 45 degrees 2
Positive  to  30 degreees 1
Lasègue contralateral test
Negative 4
Positive more than 45 degrees 3
Positive between 30 and 45 degrees 2
Positive  to  30 degrees 1
Neurological deficit
Without deficit 4
Dermatome parestesiae 3
Sensory loss 2
Motor deficit 1

Table 1. Leg and back pain depending on the activity, Laségue 
test, contralateral Laségue test neurological deficit, expressed 
by numerical values ranging from 1 to 4 depending on the in-
tensity of symptoms

The results between the groups treated with sur-
gical and nonsurgical methods as well as within 
groups was compared. Data were evaluated at 
the beginning of treatment and after  periods of 
2 months, 7 months (average 7.1 for operatively 
treated and 7.9 for non-operatively treated pati-
ents) and 18 months (average 18.9 for operative-
ly and 19.8 for non-operatively treated  patients). 
One-sample Kolmogorov-Smirnov test was used 
to assess mode of variables distribution. Diffe-
rences between operative and non-operative trea-
tment groups related to Sciatica Bothersomeness 
Index were compared by using Matched pairs t 
test. The results were expressed as means with 
standard deviation (SD). Comparisons between 
groups related to assessment of leg and back pain 
depending on the activity, Lasègue test, contrala-
teral Lasègue test and neurological deficit were 
made by using Wilcoxon matched pairs signed 
ranks test and the results were expressed as Me-
dians with Interquartile Ranges (IQR). Compa-
risons inside the groups were made by using Pa-
ired-Samples t test for Sciatica Bothersomeness 
Index. Study was designed as “case control” or 
“matched-pairs” study. We used statistics  signi-
ficance level of p<0.05 to detect a statistical im-
portant  differences  between groups.
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RESULTS 

Mean age of the surgically treated patients was 
46.04 ± 10.1 years, duration of symptoms was 
17.23 ± 2.28 weeks and follow up was 18.96 
±2.14 months. Mean age in nonoperatively group 
of patients was 46.82 ± 9.72  years, duration of 
symptoms was 19.52 ±2.97 weeks and follow up 
was 19.89 ±2.48 months (Table 2).

Two months after the beginning of the trea-
tment, Sciatica Bothersome Index was 5.680 
±2.838 of surgically treated and 11.00 ±3.658 
of conservatively treated patients. There was a 
significant difference in values between surgi-
cally and conservatively treated groups of pati-
ents (the difference 5.320 ±4.787; p<0.05). Se-
ven  months after the beginning of the treatment 
Sciatica Bothersome Index was 3,960 ±2,717 of 
surgically treated and 7.860 ±3.380 of conser-
vatively treated patients (the difference 3.900 
±5.047; p<0.05). And finally, 18 months from 
start of the treatment Sciatica Bothersome In-
dex was 3.620 ±2.570 of surgically treated and 
6.500 ± 3.737 of conservatively treated patients 
(2.880 ±4.583; p<0.05) (Table 4). 
The results of operative treatment were better in 
all reporting periods.
Differences between the groups after 18 months 
of follow up related to the assessment of the leg 
and back pain depending on the activity, Lasègue 
test, contralatelar Lasègue test and neurological 
deficit were significant in favor of the operative 
treatment (p<0.05). There was no significant dif-
ference between the groups in relation to contra-
latelar Lasègue test (p>0.05) (Table 5).

Demographics Operatively treated Non operatively 
treated

Age (Mean±SD) (years) 46.04  ± 10.10 46.82 ± 9.72
Males (No, %) 31 (62) 24 (48)
Females (No, %) 19 (38) 26 (52)
Duration of symptoms 
(Mean ± SD) (weeks) 17.23 ± 2.28 19.52  ± 2.97

No (%) of patients with 
disc herniation level 
L3L4   2 (4)   3  (6)
L4L5 26 (52) 24 (48)
L5Sl  22 (44) 23 (46)

Table 2. Characteristics of the patients at the start of treatment

Operative treatment 
group

Non-operative  
treatment group

Sciatica Bothersomeness 
Index  (Mean ± SD) 17,880  ± 2,825 17,660  ± 2,520

95% Confidence Interval 
for the Mean 17,076 - 18,683 16,943 - 18,376

One-Sample Kolmogo-
rov-Smirnov Test p=0.127  p=0.301  

Differences between 
groups (Mean ±SD) 0,220  ± 3,743                                 

Matched pairs t test p=0.680 
95% Confidence Interval 
for the Difference (-0,843) - (1,283)

Table 3. Comparison of the Sciatica Bothersomeness Index 
between the groups operatively and conservatively treated 
patients at the start of treatment

2 months 7  months 18 months
Operative group Non-operative group Operative  group Non-operative group Operative group Non-operative group

SBI (Mean ± SD) 5,6  ± 2,8 11,00  ± 3,6 3,96 ± 2,71 7,86 ± 3,38 3,62 ± 2,5 6,5  ± 3,73
95% CI for the Mean 4,8 - 6,4 9,9 - 12,0 3,1 - 4,7 6,8 - 8,8 2,8 - 4,3 5,4-7,5
K. S. test p=0.43 p=0.22 p=0.29 p=0.17 p=0.31 p=0.77 
Difference -5,320  ± 4,787 -3,900  ± 5,047 -2,880 ± 4,583
95% CI for Difference -3,968 - (-6,671) -2,465 - (-5,334) -1,577- (-4,182)
Matched pairs t test p<0.05 p<0.05 p<0.05 

Table 4. Comparison of the Sciatica Bothersome Index between the groups operatively and conservatively  treated patients, 2 
months, 7 months and 18 months of the beginning of the treatment

SBI, Sciatica Bothersomeness Index; K. S. test, Kolmogorov Smirnov test.

Variable
Operative 

group
M(IQR)

Nonopera-
tive group 

M(IQR)

Negative 
ranks

Positive 
ranks Ties p

leg and back 
pain 4,0 (1,0) 3,0 (1,0) 10 25 15 p=0.009 

Lasègue test 4,0 (1,0) 3,0 (1,0) 8 24 18 p=0.002 
contralatelar 
Lasèguetest 4,0 (0,0) 4,0 (0,0) 3 7 40 p=0.206 

neurological 
deficit 4,0 (1,0) 2,0 (3,0) 4 29 17 p<0.05 

Table 5. Comparison of the physical examination findings (leg 
and back pain depending on the activity, Lasègue test, con-
tralatelar Lasègue test and neurological deficit) 18 months 
after the start of the treatement

IQR, Medians and Interquartile Ranks M statistics (Wilcoxon mat-
ched pairs signed ranks test)

The values obtained Sciatica Bothersomene-
ss Index at the start of treatment were 17.880 
±2.825 of surgically treated and 17.660 ±2.520 
of patients treated conservatively. The differen-
ce of 0.220 ±3.473 between  the surgically and  
conservatively treated groups of patients was not 
significant (p=0.680) (Table 3). 
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Reductions in the values of Sciatica Bothersomene-
ss Indexes (improvements) for operatively treated 
patients were – 12.200 ±3.350 two months since 
the beginning of the treatment and - 1.720 ±3.130  
in the period of  2 to 7.1 months (p<0.05). In the 
following period  of  7.1 to 18.9 months a signifi-
cant improvement of surgery patients was not regi-
stered (- 0.340±3.992; p=0.550). For non-operated 
patients impairment of Sciatica Bothersomeness 
Indexes were significant in all the intervals (- 6.66 
±2.471) two months from the commencement of the 
treatment (p<0.05), from 2 to 7.9 months (-3.140 
±4.673; p<0.05) and from 7.9 to 19.8 months (–1.360 
±4.516; p=0.038). We point out that the reduction of 
Sciatica Bothersomeness Index (improvement), two 
months after the beginning of the treatment, which 
in fact corresponds to the regression of symptoms, 
was two times larger in the surgical group than in 
the non-surgical group of patients (Table 6).

DISCUSSION

According to our results, Sciatica Bothersome-
ness Index indicated the greater effectiveness of 
the surgical treatment in all time periods of eva-
luating the results. The effect of the surgery trea-
tment was seen as early as in 2 months, reached 
the maximum of 7 months and persisted for over 
18 months;  the non-operative group improved 
significantly over the follow-up period but more 
slowly and this improvement persisted througho-
ut 18 months. Regression symptoms of radicu-
lopathy in both groups of patients was recorded, 
however They were almost double during the 
first two months in operative compared to con-
servatively treated patients. Differences between 
the groups were also found in several randomi-
zed controlled trials dealing with the problems of 

operative treatment LSRS (2, 7-9, 18,19). A dif-
ference between the groups in our research was - 
2.8 after 18 months;  in MLSS – 7.1 after 5 years;  
in the SPORT study – 3.3 after 4 years;  and in 
Peul et al study 0.4 after the one year (18).
A somewhat larger effect of the surgical treatment 
of patients after 18 follow-up months was found 
in this research. This effect was found after 12 
months in the Peul et al study (19), after 2 years 
in the SPORT study (observational cohort) (18), 
and after 5 years in the Maine Lumbar Spine Study 
(8,9). An improvement related to SBI in our study 
was -14.2 compared with -11.5 in study of  Peul 
et al., 10.8 in the SPORT study and -11.7 in the 
MLSS study (8,18,19). Better results of the sur-
gical treatment in our study may have been achie-
ved because of more severe baseline symptoms of 
operated patients (17.8 of Bothersomeness in this 
study  vs. 14.6 in study of Peul et al, 15.8 in the 
SPORT study and 17.6 in the MLSS) (8,18,19). 
Within the non-operatively treated patients our re-
sults are similar with the study of Peul et al, and 
slightly better results were found compared to the  
SPORT and MLSS study (8,9,18-20). The diffe-
rences were mainly related to greater improve-
ment of non-operated patients in our study, Peul 
et al study, and SPORT study versus MLSS (mean 
change the Sciatica Bothersomeness Index from 
baseline in MLSS was only -4.5) (8). The main 
disadvantages of comparing the treatment results 
are heterogeneity of the non-operative treatment 
interventions and differences in the duration of 
postoperative follow-up in some studies.
Our research is consistent with research which 
favors larger efficacy of surgical treatment, and 
the hill regressions symptoms of radiculopathy in 
operated patients (4,7,9,18).  

Operative treatment group
Time (months) Start 2 7  (mean 7,1) 18  (mean18,9)
SBI (Mean±SD) 17,880 ± 2,825 5,680 ± 2,838 3,960 ± 2,717 3,620 ± 2,570
95%CI 17,076 - 18,683 4,873 - 6,486 3,187 - 4,732 2,889 - 4,350
Follow up 0 (months) 0 to 2 (months) 2-7,1 (months) 7,1 -18,9(months)
Improvement - -12,200 ± 3,350 -1,720 ± 3,130 -0,340 ± 3,992
95%  CI - (-13,15) - (-11,2) (-2,6) - (-0,83) (-1,47) – (0,79)
Paired-Samples t - p<0.05 p<0.05 p=0.550 

Non-operative  treatment  group
Time (months) Start 2 7 (mean7,9) 18  (mean19,8)
SBI (Mean±SD) 17,660 ± 2,520 11,000 ± 3,658 7,860 ± 3,380 6,500 ±3,732
95% CI 16,943 - 18,376 9,960 - 12,039 6,899 - 8,820 5,437 - 7,562
Follow up 0 (months) 0 to 2 (months) 2-7,9 (months) 7,9-19,8 (months)
Improvement - -6,660 ± 2,471 -3,140  ± 4,673 -1,360  ± 4,516
95%  CI - (-7,36) - (-5,95) (-4,46) - (-1,18) (-2,64) - (-0,07)
Paired-Samples t - p<0.05 p<0.05 p=0.038 

Table 6. Comparison of the Sciatica Bothersomeness Index inside operative and non-operative group of patients



Medicinski Glasnik, Volume 10, Number 2, August 2013

314

REFERENCES 

1.  Koes BW, Van Tulder MW, Thomas S. Diagnosis and 
treatment of low back pain. BMJ 2006; 332:1430-4.

2.  Peul WC, Van Houwelingen HC, Van der Hout WB, 
Brand R, Eeknof JA, Tans JT, Thomeer RT, Koes BW. 
Prolonged conservative treatment or early surgery in 
sciatica caused by a lumbar disc herniation: rationale 
and design of a randomised trial. BMC 2005; 6:8.

3.  Koes BW, Van Tulder MW, Peul WC. Diagnosis and 
treatment of sciatica. BMJ 2007; 334:1313-7.

4.  Pietro AM, Scott N, Gerard M. Lumbar disc hernia-
tions: A review of surgical and non- surgical indica-
tions and outcomes.  J Back Musculoskelet Rehabilit 
2000; 14:79-88. 

5.  Shchurova E, Khudyaev A. Relationship between the 
blood flow in a spinal nerve root and its functional 
state in patients with lumbar disc hernia. Fiziol Che-
loveka 2007; 33:80-6 

6.  Sun Z-M, Liu M, Zhang Y-G, Ling M. Association 
between the-1562C/T polimorphism of matrix me-
talloproteinase-9-gene and lumbar disc disease in the 
young adult population in North China. Connect Ti-
ssue Res 2009; 50:181-5. 

7.  Weinstein JN, Tosteson TD, Lurie JD, Tosteson A, 
Hanscom B, Skinner JS, Abdu WA, Hilibrand AS, 
Boden SD, Devo RA. Surgical vs nonoperative tre-
atment for lumbar disc herniation: the spine patient 
outcomes research trial (SPORT): a randomised trial. 
JAMA 2006; 296:2441-50.

8.  Atlas SJ, Keller RB, Chang YC, Richard A, Deyo RA, 
Daniel E. Singer DE.  Surgical and nonsurgical mana-
gement of sciatica secondary to lumbar disc herniati-
on: five year outcomes from the Maine Lumbar Spine 
Study. Spine 2001; 26:1179-87. 

9.  Atlas SJ, Keller RB, Wu YA, Deyo RA, Singer DE. 
Long term outcomes of surgical and non-surgical 
management of sciatica secondary to a lumbar disc 
herniation: ten years result from the Maine Lumbar 
Spine Study. Spine 2005; 30:927-35. 

Patients with lumbar disc herniation improved su-
bstantially with both surgical and non-operative 
treatment (20). Discectomy for carefully selected 
patients with sciatica due to lumbar disc herniation 
provides faster relief for acute attack than conser-
vative management (21). Large cohort studies and 
alternative statistical techniques may yield more 
accurate estimates of the effectiveness of lumbar 
discectomy and aid in identifying patients who may 
benefit from early surgical intervention (22, 23).
We enlarged previously approved operative in-
dication for the low back pain and  LSRS  cau-
sed by degenerative disc process. The results of 
operative treatment were better than the results of 
non-operative treatment for all periods of asse-
ssment, as well as for the majority of measures 
to evaluate treatment results. A large degree of 

reduction of symptoms that happened during two 
months after discectomy is the main advantage of 
the operative treatment strategy (4,7). 
In conclusion, patients with  LSRS due to lumbar 
disc herniation who can control pain in a manner 
acceptable to them may decide to avoid surgery. 
They also need to know that their symptoms will, 
in this case, last longer. Patients’ preference of 
the treatment is crucial for the ultimate surgical 
decision in cases without widespread neurologic 
deficits.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATIONS

Competing interests: none to declare.

10.  Shoenfeld AJ, Weiner BK. Treatment of lumbar disc 
herniation: evidence-based practice. Int J Gen Med 
2010; 3:209-14. 

11.  Arts MP, Peul WC. Timing and minimal access surge-
ry for sciatica: a summary of two randomised trials. 
Acta Neurochir (Wien) 2011; 153:967-74.

12. Majlesi J, Togaj H, Unalan H, Toprak S. The sensiti-
vity and specifity of the Stump and the Straight Leg 
raising tests in patients with lumbar disc herniation. J 
Clin Rheumatol 2008; 14:87-91.

13.  Jacobs WC, Arts MP, Rubinstein SM, Ostelo RW, 
Vernagen AP, Koes BW, Peul WC. Surgical techniqu-
es for sciatica due to herniated disc, a systematic revi-
ew. Eur Spine J 2012; 21:2232-51.

14.  Manish K, Guarav G, Singh LR, Singh T, Tyagi LK. 
Epidemiology, pathophysiology and symptomatic tre-
atment of sciatica: a review. IJPBA 2011; 2:1050-61. 

15.  Luijsterburg PAJ, Verhagen AP, Ostelo RW, Peul WC, 
Koes BW. Effectiveness of conservative treatments 
for lumbosacral radicular syndrome: a systematic re-
view. Eur Spine J 2007; 16:881-99. 

16.  Zambelli R, Mahar C, Ferreira M, Ferreira PH, Han-
cock M, Oliviera VC, Mc Lachlan AJ, Koes B. Drugs 
for relief of pain in patients with sciatica: systematic 
review and meta-analysis. BMJ 2012; 344:e497. 

17.  Jacobs WC, Arts M, Rubinstein SM, Ostelo R, Verha-
gen A, Koes B, Peul WC. Surgery versus conservative 
management of sciatica due to a herniated lumbar disc: 
a systematic review. Eur Spine J 2011; 20:513-22.

18. Weinstein JN, Lurie JD,  Tosteson TD,  Tosteson  
ANA,  Blood E,  Abdu WA,  Herkowitz   H,  Hilibrand 
A, Todd A, Fischgrund J. Surgical versus non-opera-
tive treatment for lumbar disc herniation: four-year 
results for the spine patient outcomes research trial 
(SPORT). Spine (Phila Pa 1976) 2008; 33:2789–800. 

19.  Peul WC, van Houwelingen HC, van den Hout WB, 
Brand R, Eekhof JA, Tans JT, Thomeer RT, Koes BW. 
Surgery versus prolonged conservative treatment for 
sciatica. N Engl J Med. 2007; 356:2245-56.



315

Hadžić et al. Surgical vs. nonsurgical treatment of sciatica

20.  Atlass SJ, Tosteson TD, Blood EA, Skinner JS, Pran-
sky GS, Winstein JN. The impact of workers com-
pensation on outcomes of surgical and nonoperative 
therapy for patients with a lumbar disc herniation: 
SPORT. Spine (Phila  Pa 1976) 2010; 35:89-97.

21.  Gibson JN, Waddell G. Surgical intervetions for lum-
bar disc prolapse. Cochrane Database Syst Rev 2007; 
1:CD001350. 

22.  Anderson PA, Mc Cormick PC, Angevine PD. Ran-
domised controlled trials of the treatment of lumbar 
disc herniation: 1983-2007. J Am Acad Orthop Surg 
2008; 16:566-73.

23.  Dizdarević K, Hamdan MA, Apok V, Čustović K. 
Lumbar microscopic discectomy versus lumbar di-
sectomy: outcome of 100 operated patients. Folia 
Medica 2010; 45:63-8.

Donji leđni i lumbalni radikularni sindrom – komparativna studija 
operativnog i neoperativnog tretmana
Ermin Hadžić1, Kemal Dizdarević2 , Edin Hajdarpašić3, Almir Džurlić3, Adi Ahmetspahić3
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SAŽETAK 

Cilj  Uporediti efektivnost discektomije i konzervativnog tretmana u pacijenata s diskogenim donjim 
leđnim i lumbalnim radikularnim sindromom.

Metode  Prikazali smo retrospektivno-prospektivnu kohortnu studiju koja je obuhvatila 100 pacijenata. 
Slijedeći naše proširene kriterije, svi su pacijenti imali operativnu indikaciju. Operirali smo 50 pacijena-
ta, dok je drugih 50 pacijenata odbacilo operativnu metodu liječenja i oni su bili tretirani neoperativno. 
Upotrijebljene mjere za procjenu ishoda liječenja bile su indeks nelagode (Bothersome Index) radiku-
larnog bola, radikularni i leđni bol u zavisnosti od aktivnosti, Lasègov test, kontralatelarni Lasègov test 
i neurološki deficit. Rezultati su procjenjeni na početku tretmana, kao i nakon dva, sedam i 18 mjeseci.

Rezultati  Rezultati su bili u korist hirurškog tretmana za većinu procjenjenih mjera, kao i sve periode 
procjene. Nakon 18 mjeseci bila je značajna razlika između operiranih i neoperiranih pacijenata u odno-
su na indeks nelagode radikularnog bola (p<0,05), Lasègov test (p=0,002),  neurološki deficit (p<0,05), 
te bol u nogama i donjem dijelu leđa u zavisnosti od aktivnosti (p=0,009). Nije bilo signifikantne razlike 
između grupa koja se odnosi na kontralatelarni Lasègov test (p=0,206).

Zaključak  Proširili smo ranije usvojene operativne indikacije. Rezultati tretmana bili su bolji kod sku-
pine operativno liječenih pacijenata. Brza redukcija simptoma glavna je prednost strategije operativnog 
tretmana. Pacijenti koji mogu kontrolirati bol na, za njih, prihvatljiv način mogu odlučiti da izbjegnu 
hirurški postupak. Pacijentovo preferiranje vrste tretmana od krucijalnog je značaja za donošenje odlu-
ke hirurga u slučajevima bez proširenog neurološkog deficita.  

Ključne riječi: discektomija, prošireni kriteriji, operativna indikacija, neurodeficit
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Tubularized incised plate repair in circumcised adults

ABSTRACT 

Aim In this study, the experience of tubularized incised plate re-
pair in circumcised adults in terms of functional, cosmetic, and 
satisfactory results is reported.

Methods Tubularized incised plate repair urethroplasty (TIPU) 
was performed to 27 circumcised adult patients between 2008- 
2010; 19 (70.4%) had distal penile hypospadias and eight (29.6%) 
had midshaft hypospadias. All patients were operated by a single 
surgeon and were asked to fill out a questionnaire to asses functio-
nal and cosmetic results of the surgery.

Results The mean age of patients was 22.0 years. All patients were 
controlled in urology office seven days after the removal of uret-
hral catheter. They were controlled in the 3rd, 6th, and 12th mon-
th after the operation and they filled out the questionnaire in the 
6th month after the operation in the TIP. The mean follow up was 
13 months. Three (11.1%) patients had meatus stenosis and two 
(7.4%) urethral fistula as a complication. Twenty-four (88.8%) 
patients reported that they were satisfied about penile length, 26 
(96.2%) about the appearance of the meatus, 25 (92.5%) about 
the appearance of the glans penis, 22 (81.4%) about the appearan-
ce of the foreskin, 23 (85.1%) about the straightness of the penis 
with erection, and 24 (88.8%) about the overall appearance of the 
penis. All patients were satisfied about the urinary flow and seven 
(100%) patients who were sexually active reported that they were 
satisfied with vaginal penetration and sexual satisfaction. 

Conclusion Tubularized incised plate repair technique reveals 
good functional and cosmetic results even in adults who were cir-
cumcised. 

Keywords: hypospadias, cosmetic outcome, circumcision

Med Glas (Zenica) 2013; 10(2):316-320
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INTRODUCTION

Hypospadias is a common congenital anomaly, 
with an incidence of 3.2 per 1000 live births (1). 
Among a large number of described procedures 
for hypospadias repair, the most ubiquitous is 
now the tubularized incised plate (TIP) popula-
rized by Snodgrass (2). 
Most of the studies of TIP repair are in children 
with hypospadias. In developed countries, chil-
dren are usually treated before school age (3). 
However, in developing countries it is not unco-
mmon for adults to present with hypospadias that 
has not been treated in childhood (4). Also, the 
majority of the published reports on TIP repair 
describe it only in children (1, 5-8) and none stre-
ssed the results or use of TIP repair in adults.
Tubularized incised plate also achieves good out-
comes, at least in the short term (9). In an elegant 
study, Snodgrass compared, by questionnaire, the 
short-term (at 6 weeks) outcome by a number of 
measures of primary TIP and circumcision and 
found no difference (10). Surgical results fo-
llowing TIP consistently show low complication 
rates for a wide range of meatal positions from 
anterior hypospadias, to more proximally situa-
ted meatuses (11).
Herein we report the experience of TIP repair in 
circumcised adults who had primary distal and 
mid-penile hypospadias in terms of functional 
and cosmetic results.

PATIENTS AND METHODS

Urethroplasty was performed consecutively on 
27 circumcised adult patients (mean age 22.0±2.3 
years) with primary distal or mid-penile hypos-
padias from January 2008 to December 2010; 
twenty had distal penile hypospadias and seven 
had mid-penile hypospadias. Urethroplasty was 
performed on all patients under spinal anesthesia 
by the same surgeon.
The penis was degloved via 2 mm proximal to 
the hypospadic meatus. Artificial erection tests 
were performed by injecting 0.9% saline soluti-
on to the corpus cavernosa. Skin tethering was 
present in seven patients while chordee was pre-
sent in one patient. Dorsal penile placation was 
required for the patient who had chordee. In other 
patients, skin tethering was resolved after deglo-
ving spontaneously.  Then parallel incisions se-

parating the glans wings from the urethral plate 
were performed. Next a midline relaxing incision 
that widened the urethral plate for tubularization 
was made. A 14 F stent was passed in to the blad-
der for post-operative urinary drainage. Then the 
plate was tubularized by 6/0 polyglactin with a 
round bodied needle using a single layer running 
subepithelial sutures. In this situation the key po-
int is to avoid suturing the urethra too far distally 
to avoid meatal stenosis. 
Glanuloplasty was started at the corona using a 
total of three or four stitches subepithelially with 
a 6/0 polyglactin suture. The glans was sutured 
to the urethra with a 6/0 polyglactin at 5 and 7 
o’clock. Antibiotics (second-generation cephalos-
porines) were administered orally for 7 days after 
the surgery. No bladder relaxants, neither oxybu-
tynin hydrochloride nor tolterodine, were given to 
any of the patients. No cystostomy catheter was 
required. The catheter was maintained urethrally 
and was connected to a urinary drainage bag to 
provide a continuous closed system for urinary 
drainage. All catheters remained for 7 days after 
the surgery. Routine meatal dilatation was not per-
formed to any of the patients after the operation. 
No medications were given to any of the patients 
to prevent erections after the surgery.
All patients were assessed at urology polyclinics 
7 days after removal of the urethral catheter. They 
were invited to assess controls on the 3rd, 6th, and 
12th month post operatively. In the 6th month of 
the operation, we administered a questionnaire, 
which was adopted from a study of Snodgrass et 
al. (10) in the 6th month after the operation by 
face-to-face integration by the same surgeon. In 
this questionnaire, the patients were asked abo-
ut penile length, the localization of the meatus, 
the formation of penile skin, and overall success 
of penile formation subjectively to the patients. 
To assess the functional results the patients were 
asked about their complaints on urinary flow. Due 
to suspicion of meatal stenosis, the meatuses of 
the patients, who had complaints of micturition 
such as a decrease in urinary flow, were checked 
with the 10 F nelatone catheter. For those patients 
who are sexually active, penetration and sexual 
satisfaction were questioned. In order to assess 
the questions, the patients rated their suggestions 
from 1 to 4 (1-not satisfied at all, 2- not satisfied, 
3- satisfied, 4- very satisfied). 

Hatipoglu et al. TIP repair in adults
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RESULTS

The mean follow up of the patients was 13 (6-18 
months) months. Five (18.5%) patients had gla-
nular, seven (25.9%) had coronal, eight (29.6%) 
sub-coronal and seven (25.9%) had mid-penile 
hypospadias. All patients were circumcised. The 
major complaint of the patients was about the co-
smetic appearance of penis especially in patients 
who had distal hypospadias (Table 1). 

overall appearance of penis. In the second line of 
the satisfaction questionnaire, the patients were 
asked about the functional and sexual status of the 
penis. They were asked about the urinary stream 
condition and vaginal penetration and sexual sa-
tisfaction. Only seven patients who were sexually 
active answered the sexual questions (Table).
The ratio of patients who were satisfied (satisfied 
+ very satisfied) about the penile length, appe-
arance of the meatus, appearance of glans the 
penis, appearance of the foreskin, straightness of 
penile erection, and overall appearance were  24 
(88.8%), 26 (96.2%), 25 (92.5%), 22 (81.4%), 23 
(85.1%), 24 (88.8%), respectively. All patients 
were satisfied with the urinary flow and seven 
patients who were sexually active reported that 
they were satisfied with vaginal penetration and 
sexual performance. 

DISCUSSION 

The majority of the published reports on TIP re-
pair describe it only in children and none stress 
the results or use of TIP repair in adults (2, 3, 
5-7). Sharma reported the success rates of pa-
tients who underwent TIPU surgery for hypos-
padias, of whom five had distal and eight had 
midpenile hypospadias (12). On the other hand, 
Adayener et al (13) reported a series of 97 pa-
tients, of which only 12 underwent TIP repair 
and all of them had distal hypospadias.  In this 
study the results concern 27 adult patients who 
underwent only the TIPU technique. The present 
study is the only one that focused on only TIPU 
repair in circumcised adults. 
For hypospadias surgery circumcision is thought 
to be contraindicated before the hypospadias re-
pair because for hypospadias reconstruction the 
prepuce should be used for reconstruction and/
or to preserve blood supply for urethral anasto-
mosis (8). Pieretti at al reported that circumcisi-
on in childhood did not have a negative effect on 
operation success (8). Also Snodgrass reported 
that circumcision did not have a negative effect 
on hypospadias surgery in childhood (14). In our 
study all patients were circumcised due to religi-
ous reasons in our country. Additionally, no extra 
complications due to circumcision were detected. 
Meatal stenosis is one of the most common com-
plications that are seen after the TIP repair. Its in-
cidence is reported from none to 14% (2,12,15). 

No (%) of patients

Question
Not 

satisfied 
at all

Not 
satisfied Satisfied Very 

satisfied

Total 
number of 

respon-
dents

What do you 
think about the 
penile length?

1 (3.7) 2 (7.4) 13 (48.1) 11 (40.7) 27

What do you 
think about the 
appearance of 
mea?

- 1 (3.7) 12 (44.4) 14 (51.8) 27

What do you 
think about the 
appearance of 
glans penis?

- 2 (7.4) 14 (51.8) 11 (40.7) 27

What do you 
think about the 
appearance of 
foreskin?

2 (7.4) 3 (11.1) 12 (44.4) 10 (37) 27

What do you 
think about the 
straightness 
of penis with 
erection?

2 (7.4) 2 (7.4) 13 (48.1) 10 (37) 27

What do you 
think about the 
overall appea-
rance of penis?

1 (3.7) 2 (7.4) 13 (48.1) 11 (40.7) 27

What is the 
urinary stream 
like?

- 1 (3.7) 14 (51.8) 12 (44.4) 27

What are the 
vaginal penetra-
tion and sexual 
satisfaction like?

- - 2 (28.5) 5 (71.5) 7

Table 1. Satisfaction questionnaire results

There was meatus stenosis in three patients, so 
the meatuses of these patients were dilated by ne-
latone catheters starting from 8 F to until 16 F. 
These three patients’ meatuses were dilated in 3rd 
and 6th months after the operation, and there was 
no meatal stenosis on the 6th month urology visit. 
Two (7.4%) patients had a urethral fistula at the 
hypospadic meatus with mid-penile hypospadic 
patients. A fistula closure was performed on these 
patients 6 months after the operation. 
All patients performed a satisfaction questionna-
ire about penile length, appearance of meatus, 
appearance of glans penis, appearance of fore-
skin, straightness of penis with erection, and the 
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Although Snodgrass did not advocate for meatal 
calibration after the operation (2), in some studi-
es, routine meatal dilatation is advised (12, 16). 
But all these studies report the patients in the 
childhood. In regard to adult TIP repair series, 
Sharma reported that performance of routine me-
atal calibration resulted in none of the patients 
had meatal stenosis (12). In the present study, no 
routine meatal calibration was done. 
Penile chordee is one the problems that needs fur-
ther investigations and interventions. Normally, 
for most of the patients, degloving the penile skin 
and dissecting the tethering tissues provide eno-
ugh correction of penile chordee (12). In the pre-
sent study penile tethering was present in seven 
patients, degloving and dissecting resolved their 
problem, and one patient who had penile chordee 
required dorsal penile plication.
In published data about hypospadias repair, most 
of the studies include the patients in childhood 
(2,4,9, 16-18). The majority of these studies re-
ported on adult hypospadias repair describing 
psychosexual effects of the hypospadias (4). A 
few studies described the results of TIPU repa-
ir, which are performed in adults primarily (7,19 
20). In a meta-analysis focused on micturition, 
cosmesis and psychosexual functioning under the 
age of six, hypospadias patients reported more 
urinary symptoms, lower Qmax and less satis-
faction with penile appearance and sexuality than 
control subjects (5). In the present study the satis-
faction rate was a little bit higher than reported in 
the literature (5). In our study the questionnaire 
was performed by the same surgeon. Actually, 
the interview with patients must be performed 

by another person, who is not a member of the 
surgical team. This is the limitation of our questi-
onnaire, which may affect the satisfaction results 
and reveal an increase in the satisfaction scores. 
In further studies, it may be more appropriate to 
have the interview done by a neutral person.
Burgu et al found that the TIPU procedure had 
high success rates, low complication rates and 
acceptable cosmetic appearance (21). According 
to the presented study a majority of the patients 
indicated that they were satisfied or very satis-
fied in terms of the questionnaire. The duration 
of follow up of the study was not as long as in 
the series of childhood hypospadias repair. This 
condition is one of the limitations of our study. 
However,  in short term results such as one year 
follow up it seems that the TIP repair for hypos-
padias in adults has successful results even thou-
gh the patients were circumcised. 
TIPU repair technique reveals good functional 
and cosmetic results even in adults who are cir-
cumcised. In terms of complications and success 
rates there is no difference between adults com-
pared with the data of the literature about chil-
dhood hypospadias. The TIPU repair technique 
is easy to perform and, given the advancement of 
operative techniques, and technology for the ma-
terials used for surgery, TIPU can be performed 
in circumcised adults successfully. 
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Vestibular evoked myogenic potential for diagnoses of multiple 
sclerosis: Is it beneficial?

ABSTRACT

Aim  To determine the sensitivity of the vestibular evoked myoge-
nic potential (VEMP) in multiple sclerosis (MS) patients as well 
as its relation to clinical signs and symptoms, course of the disease 
and other evoked potentials.  

Methods This case-control study was conducted on 40 subjects 
(20 MS patients and 20 healthy participants). Participants were se-
lected from Imam Khomeini Hospital, Tehran, Iran. Two hundred 
stimuli (clicks of 0.1 ms of duration and 2 Hz frequency) were 
applied to each ear. These stimuli were repeated in two consecuti-
ve cycles. In order to evaluate the reproducibility the stimulation 
intensity of 95dBNHL was applied. During the test, individuals 
were requested to be seated on a chair and rotate their head to the 
opposite side of the stimulated ear to activate the ipsilateral ster-
nocleidomastoid muscle (SCM).    

Results A biphasic, initially positive, p13-n23 wave pattern was 
found in all patients. All of the parameters, including latencies and 
amplitudes fit the normal Kolmogorov-Smirnov (KS) distributi-
on. Fourteen (70%) patients reported abnormal results, and VEMP 
abnormality was significantly related to disease duration also. In 
addition, there was a significant correlation between abnormality 
of VEMP and abnormality of visual evoked potential (VEP) as 
well as the abnormality of VEMP and brainstem auditory evoked 
potential (BAEP).  

Conclusion Vestibular evoked myogenic potential has a high sen-
sitivity (70%) in MS patients, and VEMP could be recommended 
as a useful complementary neurophysiological method to evaluate 
the MS patients.

Keywords: sensitivity, course of disease, vestibular, evoked po-
tentials 
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INTRODUCTION 

Acoustic energy enters the labyrinth through 
middle ear and activates saccular hair cells (1). 
Impulses reach the inferior vestibular nerve and 
then enter the lateral vestibular nucleus; and fi-
nally reach the motor neurons of the neck musc-
les via a medial vestibulospinal pathway (2) and 
result in short latency inhibitory potential in the 
contracted ipsilateral SCM muscle (3). This res-
ponse is called “vestibular evoked myogenic po-
tential” (VEMP).  
Ford et al. originally described the characteri-
stics of recorded short latency potentials from 
posterior neck muscles, with an active electrode 
placed just below the inion, after click stimu-
lation. They concluded that such responses are 
myogenic in origin and arise from activation of 
the vestibular system rather than activation of 
the cochlea (4). This potential has vestibular ori-
gins, because this response was presented in pa-
tients with cochlear impairment and was absent 
in selective when block of vestibular nerve was 
done (5). Subsequent studies provided eviden-
ce, which showed that such responses depended 
on the activation of the otoliths, specifically in 
the saccule. In recent years, researchers showed 
that high-intensity clicks (95-100dB NHL) evo-
ke a response in the active ipsilateral sternocle-
idomastoid muscle. This response composed of 
short latency, biphasic (P13/N23) wave, whose 
first part is positive (6).
Vestibular function evaluation plays a signifi-
cant role in neurological examination. Conven-
tional tests were used in electronystagmograp-
hy, which could assess semi-circular canals and 
superior vestibular nerve only. In fact, VEMP 
recording enables the clinician to diagnose 
disorders in the saccule, vestibular nerve, in-
ferior brain stem and vestibulospinal pathway 
(7-8). VEMP has already been used in evalu-
ating peripheral vestibular pathologies, such 
as Meniere’s disease, vestibular neuronitis and 
acoustic neuromas clinically also (9-12). On 
the other hand, there is a lack of awareness 
for the potential application of VEMP in dia-
gnosing different brainstem pathologies, such 
as multiple sclerosis (MS). MS is a chronic 
inflammatory demyelinating disease of cen-
tral nervous system (CNS) affecting more than 
one million people through the world (13). It is 

diagnosed by MacDonald’s criterion, which is 
based on clinical signs and symptoms, magne-
tic resonance imaging, lumbar puncture, and 
evoked potentials (14,15). Evoked potentials 
play an important role in MS diagnosis due to 
their ability to detect subclinical lesions (3), 
while VEMP is one of these evoked potentials. 
Although this test is a useful and noninvasive 
method to examine the function of vestibular 
nerve and inferior brain stem, there are fewer 
studies evaluated its importance in MS (16,17). 
The aim of present study was to perform VEMP 
in the MS patients and examine any relevance 
between VEMP, MS course, and other evoked 
potentials.

METHODS

This case-control study was performed on 20 he-
althy volunteers (10 males and 10 females; age 
range: 19-41 years, mean age: 29.15±4.7years) 
and 20 patients who diagnosed as MS patients 
by the physician (10 males and 10 females; age 
range: 20-40 years; mean age: 30±5.4 years). 
Participants were selected from the Iran Center 
of Neurological Research in Emam Khomeini 
Hospital, which is the main neurological research 
center for MS in Iran.  
Inclusion criteria were clinically definite multi-
ple sclerosis of either relapsing remitting (RR) 
or secondary progressive (SP) type, according 
to McDonald’s criteria (14,15), lack of any he-
aring loss or disorders of the middle and exter-
nal auditory system. Exclusion criteria were a 
limitation of neck rotation, weakness of ster-
nocleidomastoid muscle, and consumption of 
vestibulo toxic or suppressant drugs within the 
past month. The VEMP, visual evoked potenti-
al (VEP) and brainstem auditory evoked poten-
tial (BAEP) were recorded for all the control 
and patients.
The study protocol was approved by the Rese-
arch Ethics Committee of Tehran University of 
Medical Sciences, and each patient completed 
an informed consent before participating in the 
study. Full history was taken, and then physical 
examination of all patients was performed. The 
of participants  in the control group were healthy 
in terms of neurological aspects.
To perform VEMP and auditory stimulation, 
“Medelec Synergy” and headphones were used 
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respectively. Individuals were requested to sit 
on a chair and rotate their head to the opposite 
side of the stimulated ear to activate the sternoc-
leidomastoid muscle (SCM). After cleaning the 
skin, active surface electrode was placed on the 
upper half SCM of the stimulated side. Referen-
ce electrode and ground electrode were placed 
on the inner margin of ipsilateral clavicule and 
on the forehead, respectively. The electrodes 
were fixed in their place by electrolytic jelly 
and adhesive tape. Electrode impedance was 
less than 4KΩ.  
The sound stimuli presented as rarefaction click 
of 0.1ms of duration and 2Hz frequency were 
applied. Two hundred stimuli were applied to 
each ear and repeated two times. The intensity of 
sound click was 95 dB NHL. Contralateral ma-
sking at 40 dB NHL was adopted. The band-pass 
filter of 10-1000 Hz was applied. Biphasic ini-
tially positive-negative (P13-N23) reproducible 
waves were recorded. The responses to both se-
ries of sweeps were averaged to produce a mean 
for each ear and for each subject. Vestibular evo-
ked myogenic potential was considered valuable, 
if two consecutive tests performed on the same 
ear verified the reproducibility.  
The following parameters were recorded in pre-
prepared record sheets:  presence or absence of 
response,  latency and amplitude of the first posi-
tive (P13) and first negative (N23) peaks, interpe-
ak (P13-N23) latencies, peak to peak (P13-N23) 
amplitude, inter side latency difference, and in-
terpeak amplitude difference.  
The obtained VEMP recordings were evaluated 
and their relation to disease duration. Course 
of the disease, VEP, and BAEP were analyzed 
statistically.
The parameters evaluated in BAEP were latency 
of the 2nd, 3rd, 4th and 5th waves, amplitude of 
the 3rd and 5th waves, interpeak latency of 1-5, 
3-5, 1-3 and interside differences of these pa-
rameters.

The parameters evaluated in VEP included p200 
latency, amplitude difference. 
In the healthy subject, all of above parameters 
were measured and fitted in the Kolmogorov-
Smirnov (KS) distribution. VEMP was conside-
red as abnormal when P13/N23 was absent or 
prolonged latencies <+2.5 SD on at least one 
side (3). T-independent and χ2 tests were used 
for the statistical analysis. P-value less than 0.05 
were considered significant.

RESULTS

In the normal subjects, all of the VEMP para-
meters had KS distribution. The upper limits 
of normal latencies were 17.8 ms and 16.4 ms 
for P13 latency and 25.6 and 25.3 ms for N23 
latency on the left and right, respectively (Fi-
gure 1). Table 1 shows latencies of VEMPs in 
both groups.  Due to variability and wide dis-
persion of the amplitude in the control group, 
as in all evoked potential methods, normal li-
mits of amplitude were not set up. Absent res-
ponse (0 amplitude) in the patient group was 
considered as abnormal only. All MS patients 
had a biphasic response.  

P13 latency left 
(ms)

P13 latency right 
(ms)

N23 latency left 
(ms)

N23 latency right 
(ms)

Interside 
diff P13

Interside 
diff N23

Control subjects 13.1±1.9 12.9±1.4 20.6±1.9 21.3±1.6 0.17±2.2 0.4±2.5
MS patients 20.2±7.05 22.2±9.3 30.71±16.2 30.02±11.2 2.05±8.8 0.7±10.9
Upper limits (Mean +2.5 SD) 17.8 16.4 25.6 25.3 5.3 6.8

Table 1. Vestibular evoked myogenic potential latency measurements in control subjects and multiple sclerosis patients

MS, multiple sclerosis; diff, difference

Figure 1. Vestibular evoked myogenic potential recorded on 
the left and right sternocleidomastoid muscle in response to 
clicks delivered on the left and on the right ear of a control 
subject (A) and a multiple sclerosis patient (B)
MS, multiple sclerosis; VEMP, vestibular evoked myogenic po-
tential;
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Fourteen out of 20 (70%) patients had abnormal 
VEMP; all of them were due to prolongation of 
latency parameters (Figure 2).  
Thirteen out of 20 MS (65%) patients showed 
prolongation of  P13 latencies (bilaterally in 8, 
unilaterally in 5  patients) or N23 latencies (bi-
laterally in 6 and unilaterally in 7 patients). Left 
inter-peak latency (P13-N23) was abnormal only 
in one patient. The inter side difference of P13 
and N23 latencies were abnormal in three (15%) 
patients and four (20%) patients, respectively 
(p<0.01). Relapsing-remitting (RR) secondary 
progressive (SP) subtypes were seen in 14 (70%) 
and six  (30%) patients, respectively. All SP su-
btypes of MS had abnormal VEMP; but it was 
abnormal only in eight out of 14 RR patients 
(57.1%) (p=0.07).
In abnormal VEMPs group (14 patients), the 
mean disease duration was 53.57 month (more 
than 4 years). However, in eight patients having 
normal VEMPs, the mean of disease duration 
was 17.83 month (p<0.01).
Thirteen patients had abnormal BAEP (65%), 
and VEP was abnormal in fifteen (75%) pati-
ents. In both tests, the differences between MS 
patients and control subjects were significant 
(p<0.05). There was a significant abnormality of 
the BAEP. In addition, the correlation between 
VEMP abnormality and VEP abnormality was si-
gnificant (p<0.05). Meanwhile, 26.7% and 20% 
VEMP abnormality was found in patients with 
normal BAEP and VEP, respectively.  

DISCUSSION

In VEMP, high-intensity  sound click evoked in-
hibitory potential in the ipsilateral active SCM 

muscle (3). This potential has a vestibular origins, 
because it is present in patients with cochlear im-
pairment, and is absent in selective section of ve-
stibular nerve (7). Clinically, and neurophysiolo-
gically, it has been suggested that VEMP assesses 
saccule, vestibular afferent fibers, vestibular nuc-
lei and vestibulospinal tracts ipsilaterally (18). In 
the present study, 70% of MS patients had some 
form of abnormality, which is similar to Alpi-
ni study (20). And the mean abnormality in our 
study was prolongation of P13 and N23 latencies 
in MS patients, which was in harmony with ot-
her studies (3-10). Vestibular evoked myogenic 
potential sensitivity included 70% in our study, 
40% in Patko, 53% in Bandini, and 53.3% in Sar-
tucci study (12, 19-21). Possible explanation for 
this variation of sensitivity could be the differen-
ce in the posture of patients. As in Alpini study, 
in our research, patients were in sitting position 
during the test. However, in Bandini and Patko 
studies, patients had supine position on the bed 
and were requested to raise their head off the bed 
to activate their neck muscles. Therefore, it could 
be suspected that the neck rotation in the sitting 
position will promote VEMP sensitivity; howe-
ver, this subject remains to be elucidated.  
In our study, the sensitivity of BAEP and VEP 
were 65% and 75%, respectively. While in some 
other studies, these values were 39% and 67%, 
respectively (22).  Vestibular evoked myogenic 
potential sensitivity in the present study was very 
close to the sensitivity of other evoked potentials; 
therefore, we may conclude that VEMPs could 
be used as a complementary diagnostic test in 
MS patients. In the present study, amplitudes of 
waves were normal, while in some other studi-
es, less amplitude in MS patients was observed 
(3-20). However, in the study of Renata et al, am-
plitude was higher in patients than controls (23). 
The VEMP amplitude has  shown to be linearly 
related to the level of background activity of the 
SCM (24). Hence, the variability of the ampli-
tude can be due to the patient’s position, lack of 
cooperation, and inability of the subject to keep 
the SCM muscle tonic ally contracted for a few 
seconds (22,25). Therefore, we suggest that am-
plitude should not be used as criteria to define 
the VEMPs as normal or pathological. It is worth 
noting that despite  normal amplitude of VEMPs 
in patients with MS, the latencies are prolonged 

Figure 2. The number of cases with abnormality of each of 
parameters
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and this can be used as a criterion for diagnosing 
VEMP abnormality.
Similar to other evoked potential’s modalities, 
VEMP is able to demonstrate subclinical dysfun-
ction, as our patients with abnormal VEMPs were 
free of vertigo or other clinical signs of vestibular 
dysfunction during examination or their past hi-
story. In accordance with our study, 67% of pa-
tients in the study of Patko et al, and 55% in the 
study done by Alpini et al, had no clinical signs in 
the presence of abnormal VEMP (3-20).    
In addition, there was no statistically significant 
relation between a course of the disease and ab-
normal VEMP. The mean duration of the disease 
in our patients with abnormal VEMP was more 
than 4 years. Patko et al. showed that in 75% of 
patients with abnormal VEMP, the duration of the 
disease was more than 10 years (3). This finding 
suggests that the chance of VEMP abnormality is 
higher in the more chronic cases.
In conclusion, VEMP test is objective, non-inva-
sive and easy to perform, which may be conside-
red as a complementary neurophysiological met-

hod for evaluating MS diagnosis;  amplitude is 
not important criterion in VEMP abnormality, but 
increased latency, especially in P13 and N23 is va-
luable. It seems that we were not able to perform 
VEP and BAER in the some of the patients, e.g. 
blindness, severe nystagmus and sensory neural 
hearing loss. VEMP may be a good alternative 
test for VEP and BAER. Surely, these suggesti-
ons must be evaluated in further clinical studies 
with greater sample size.
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ABSTRACT

Aim Rheumatoid Arthritis (RA) is a widespread disease which le-
ads to various degrees of disability and profound impact on overall 
life quality of the patient with regard to social, economic, psycho-
logical and sexual aspects. It may be assumed that RA can affect 
sexual function. The aim of this study was to evaluate the sexual 
function in female subjects with RA.

Methods A total of 186 married women (age range 30-60 years) 
were included in this study. Of the total participants, 104 were 
RA patients and 82 were healthy women. Hospital anxiety and de-
pression scale (HADS), Health Assessment Questionnaire (HAQ) 
and Disease Activity Score (DAS) were used to evaluate the dif-
ferences between the controls and patient group. Sexual functions 
were evaluated using the validated Female Sexual Function Index 
(FSFI). 

Results The mean age of the RA patients and controls was 46.71 ± 
7.65 and 43.98 ± 7.97, respectively. According to the total sexual 
function score evaluation, 97 out of 104 women with RA (93.7 
%) and in 53 out of 82 women in control group (64.6 %) were 
regarded as having sexual dysfunction (SD). There was signifi-
cant difference between these two subgroups with regard to only 
depression factor.

Conclusion Current results have demonstrated that patients with 
RA have had a higher sexual dysfunction rate, when compared 
with the control group. SD may be related to perceived depression, 
which are frequently encountered conditions in patients with RA.

Key words:  autoimmunity, rheumatic diseases, sexual health.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, multisy-
stemic, inflammatory and autoimmune disease 
with unknown etiology (1). It is also defined as 
a synovial disease, which can also affect other 
organs and systems (2). Physiological and anato-
mical impairments in RA result in decreased ge-
neral life quality in most patients (2). Sexuality 
has a significant place in human life and remains 
to be important for both men and women despite 
the aging factor (3).
Female sexual dysfunction (FSD) is a common 
health problem, which is affected by medical 
and psychosocial factors (4). In contrast to basic 
and clinical research conducted in male sexual 
dysfunction field, women with sexual dysfuncti-
ons have received relatively poor attention and 
they commonly remain untreated (5).
The female sexual response cycle depends on se-
veral factors including vasculogenic, neurogenic, 
musculogenic, psychogenic and hormonal factors 
(5). A possible deterioration or impairment in any 
of these factors can result in FSD (5). In the ma-
nifestation of FSD, the following conditions can 
be observed: decrease in sexual desire, arousal, 
orgasm and / or sexual pain which can result in 
significant personal distress and may compromi-
se the overall health status of women (5,6). In RA 
patients, diminished sexual motivation, compe-
tence and expression lead to marital unhappiness 
(7,8), which in turn may even result in divorce 
and termination of the relationships when sexual 
functionality becomes difficult or impossible.
Although sexual dysfunction is a significant pro-
blem in RA, there is inadequate information abo-
ut this condition possibly because both patients 
and physicians avoid talking about sexual issues 
(7,9). We have evaluated sexual functionality in 
female subjects with RA by using the validated 
Female Sexual Function Index (FSFI), Hospital 
Anxiety and Depression Scale (HADS), Health 
Assessment Questionnaire (HAQ) and Disease 
Activity Score (DAS) and compared them with 
healthy controls.

PATIENTS AND METHODS

A total of 157 females between 30 and 60 years 
of age with RA and 82 healthy controls with acti-
ve sexual life were initially included in this study. 

Female patients with RA according to American 
College of Rheumatology (ACR) criteria, were 
evaluated at the Department of Physical Medi-
cine and Rehabilitation (10). The women with 
inflammatory genital disease or vaginal dischar-
ge, neurologic or endocrine disease; a history of 
psychiatric disorders or receiving antidepressants 
or antipsychotic medication or any other drugs 
possibly affecting the sexual or psychiatric sta-
tus; who were single, widowed, pregnant, heavy 
smokers, and immunocompromized women were 
excluded. After excluding 53 patients, 104 women 
with RA and 82 healthy women were  accepted for 
the research. The Ethical Committee of Human 
Studies and Research approval and confirmation 
was obtained prior to the initiation of the study. 
A written informed consent form was obtained 
from each participant during the initial inclusi-
on. Demographic data regarding each individual 
including age, marital status, education level and 
chronic disease condition were recorded.
Hospital Anxiety and Depression Scale (HADS) 
included anxiety and depression states of all pa-
tients and controls. All participants had detailed 
interviews for anxiety and depression by HADS 
results. Participants completed the Turkish vali-
dated forms themselves (11). This form included 
14 questions related to anxiety and depression 
symptoms. Cut-off points for Turkish version of 
the scale have been defined as 10 for the anxiety 
subscale, and 7 for the depression (11). Disease 
Activity Score (DAS) 28 was used for the evalu-
ation of the disease activity. This scoring takes 
into account the number of swollen joints (NSJ), 
sensitive joint number (SJN), sedimentation rate 
(Sed) and overall level of pain on a visual 10 mm 
pain scale (VAS). The final score is then calcula-
ted by the following formula:
DAS 28 =(0.56 x SJN½) + (0.28 x NSJ½) + (0.7 
x In(Sed)) + VAS (mm).
Values are classified as follows: remission ≤ 2.4; 
low disease activity 2.4-3.6; moderate disease acti-
vity 3.6-5.5; and severe disease activity ≥ 5.5 (12).
Health assessment questionnaire (HAQ) was 
used to evaluate the functional capacity of the 
study participants. The questionnaire evaluates 
the ability to perform daily activities such as dre-
ssing, eating, walking, hygiene, etc. The respon-
ses are scored and shown to correlate well with 
indicators of disease activity (13).
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The Female Sexual Function Index (FSFI) des-
cribed by Rosen et al., includes the domains of 
sexual desire, arousal, lubrication, orgasm, satis-
faction and pain during sexual intercourse (14). 
The FSFI is a brief, self-reporting questionnaire 
that evaluates the female sexual function. Tur-
kish version of the FSFI is reliable and valid in 
Turkish population (15). According to this local 
scale, the overall score and sub-scores of sexu-
al functional status in patients and controls were 
calculated. The patients with an overall score less 
than 26.5 were considered as having SD. 
For statistical analysis, Student-t and Chi-Square 
tests were used. P values less than 0.05 were con-
sidered as statistically significant.

RESULTS

Mean ages of the patient and the control groups 
were 48.65 ± 8.59 and 46.71 ± 7.65 years, respec-
tively (p > 0.05). Mean disease duration was 9.3 
years (Table 1). The rate of chronic disease in the 
patients group with RA was prominently higher 
than the controls (p = 0.007).

No relationship between SD and both DAS 28/
HAQ scores could be found in RA patients 
(p>0.05). When evaluating RA patients with or 
without SD by means of anxiety and depression 
measured according to HADS scoring system, 
there was a significant difference between these 
two subgroups with regard to only depression 
factor (p=0.021) (Table 3). 

No (%) of 
patient (n=104)

No (%) of 
controls 
(n=82)

p

Mean age (year) 48.65±8.59 46.71±7.65 0.981
Job Status:
       Working
       Not working

18 (17) 
86 (83)

11 (13)
71 (87) 0.467

Chronic cigarette smoking
       Yes
       No

19 (18)
85 (82)

13 (16)
69 (84) 0.779

Chronic Disease
       Yes
       No

58 (56)
46 (44)

26 (32)
56 (68) 0.007

Menopause
       Yes
       No

39 (38)
65 (62)

25 (30)
57 (70) 0.347

HAD Score
       Anxiety
       Depression

9.47±4.28
6.90±3.35

9.22±3.73
7.70±4.05

0.684
0.173

Table 1. Rheumatoid arthritis patients and control demo-
graphic data

HADS score, Hospital Anxiety and Depression Scale score;

Values Patient group
(mean ± SD)

Control group
(mean ± SD) p

Age (year) 48.65±8.59 46.71±7.65 0.117
Desire 2.1±0.9 3.02±0.81 < 0.01
Arousal 3.0±1.2 3.4±0.9 < 0.01
Lubrication 3.6±1.2 5.1±0.9 < 0.01
Orgasm 2.0±0.9 3.9±1.3 < 0.01
Satisfaction 2.05±0.9 3.9±1.3 < 0.01
Pain 3.65±0.9 5.1±1.1 <0.01
Total Score 19.1±4.7 24.6±4.2 < 0.01

Table 2. Mean age and the Female Sexual Function Index 
subgroup scores (mean)

Mean ± SD (median) of sexual function

Test Without dysfunction 
(n=7)

With dysfunction 
(n=97) p

HADS score
    Anxiety 
    Depression

6.0 ± 3.63 (6.5)
4.0 ± 2.89 (4.0)

9.41 ± 3.66 (10.0)
7.92 ± 4.02(8.0)

0.050
0.021

DAS28 3.95 ± 2.43 (3.75) 3.86 ± 1.40 (3.83) 0.917
HAQ 10.33 ± 10.30 (6.50) 12.42 ± 7.51(11.0) 0.308

Table 3. Assessment of rheumatoid arthritis group with 
sexual dysfunction

HADS score, Hospital Anxiety and Depression Scale score; DAS 28, 
Disease Activity Score 28; HAQ, Health Assessment Questionnaire;

In the present study, 97 (out of 104 93.7 %) wo-
men with RA group and 53 (out of 82 64.6 %) 
healthy women had SD, according to the total 
sexual function score evaluation. Mean FSFI 
score of the patient group was significantly lower 
than the controls (p<0.01). Desire, arousal, lubri-
cation, orgasm, satisfaction, pain and total score 
parameters of sexual function in the RA group 
were significantly lower when compared with the 
control group (p<0.01) (Table 2). 

Of the total 104 patients with RA, 58 (55.8%) 
had chronic disease, whereas 46 (44.2%) had no 
chronic condition. There were only three (2.8%) 
patients with normal sexual functionality versus 
55 (53%) with SD in the first fraction and only 
four (3.8%) patients had normal sexuality versus 
42 (40.4%) RA patients with SD in the latter. 
There was no difference between these two su-
bgroups of RA patients with or without chronic 
disease by means of SD (p=0.476).

DISCUSSION

Rheumatoid arthritis inevitably leads to various 
degrees of disability and it has a profound impact 
on patient’s life with regard to social, economic, 
psychological and sexual aspects (16). For some 
reasons, it may be assumed that RA can influen-
ce sexual functions. Women with RA suffer from 
pain, restricted joint movements and fatigue and 
they can have problems with self-esteem and 
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esthetical appearance (17). In previous studies, 
the prevalence of between 31-76% arthritic pati-
ents who experience sexual problems have been 
reported (8, 18-20). In most studies, subjective 
interviews or self-constructed / self-reported que-
stionnaires have been used. Furthermore, studies 
considerably carried out a difference by means 
of the method preferred, with only a few using 
healthy controls (8,21,22). In the present study, 
the control group was also evaluated, and FSFI, 
which is a specific test for evaluating sexual fun-
ction, was used. 
Van Berlo et al. have reported that women with 
RA felt less desire for sexual intercourse and 
fantasized less frequently than healthy controls, 
and women with RA had even less problems than 
controls (17). This, however, does not mean that 
RA women do not have problems during sexual 
activities (17).  This study has found that RA pa-
tients had dysfunction in all parameters of FSFI, 
when compared with the controls, and FSD was 
very common among the women with RA, and 
whole FSFI domains were found to be affected.
There can be various causes of SD in RA pati-
ents. A considerable percentage of the patients, 
especially women, indicated that they have tro-
uble with their joints during sexual activities 
(17). For the women, physical function, disease 
activity and duration of the disease did not have 
an influence on sexual problems (17). This result 
may confirm the idea that women generally place 
a different value on sexuality, focusing more on 
social, cultural and emotional factors, while men 
are more focused on their bodies (17,23). The 
present study shows no relationship between SD 
and both DAS and HAQ.
Physiological changes (sexual dissatisfaction, 
having less sexual desire and being less sexually 
active, distress in the joints during sexual activi-
ties etc.) due to RA are apparently independent 
from those on a psychological level Direct squeal 
of the disease such as pain, fatigue and stiffness 
may interfere with sexual functioning (24). Thus, 
changes in sexual functioning after the onset of 
a chronic disease do not automatically lead to 
sexual problems. 
The results of this study have shown that 93.7% 
of RA patients had SD and this rate was higher 
when compared with the literature (19-20) . 
However, it should be realized that SD was not 

related with RA disease activity, chronic disease 
condition and age.
Several disease-related symptoms and psycholo-
gical variables were listed as possible determi-
nants of SD in RA in older studies (7,8,16,21). 
Gutweniger et al. have found that morning sti-
ffness in female RA patients have had an impor-
tant role in experienced sexual dissatisfaction 
(25). Kraaimaat et al. have found that physical 
disability, pain and depression contribute to the 
intrusiveness of RA on sexuality (20).
Depression is a common problem in RA patients. 
In a previous study (26), it was found that 23% of 
RA patients were clinically depressed. Depressi-
on is also significantly related with pain (26) and 
both sexual dissatisfaction and depression were 
found to influence pain in RA (9). In this study, 
SD was correlated with depression and this was a 
possible explanation of 93.7 % of the variance of 
SD. Depression was the variable that significantly 
related with SD -  this finding was in accordance 
with the previous studies (8,16, 20 ).
Furthermore, medications and especially selec-
tive serotonin re-uptake inhibitors used to treat 
depression can affect the female sexual respon-
se. Women who receive these medications often 
complain about decreased desire, arousal and ge-
nital sensation along with difficulty in achieving 
orgasm (27). Drug treatment cases were excluded 
from this research to preclude the possible drug 
effect on SD subjects. Thus, we believe that the 
detected SD was closely related to RA.
As a result, it can be concluded that SD is not 
rare among the patients with RA. Sexual dysfun-
ction was observed to be related to depression in 
RA patients. Also, significant physical disability 
changes in females with RA were found to furt-
her interfere with sexual dysfunction. Taken to-
gether, this evidence suggest that RA disease has 
an important effect on sexual functionality and 
this effect can also be synergistically increased 
with the contribution of depression state.
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ABSTRACT  

Aim To determine a predictive potential of biochemical and clini-
cal parameters, including independent predictors of the therapeutic 
outcome in patients with H1N1 influenza. 

Methods  In this retrospective study, 119 patients treated at the 
Clinic for Infectious Diseases in Tuzla in the period July 2009 to 
February 2010 were included. They were at the age of 1 month up 
to 80 years. The patients showed clinical, epidemiological and bi-
ochemical parameters of the pandemic flu and they had also been 
positive for the virus A (H1N1), which was confirmed by the real 
time polymerase chain reaction (RT-PCR).   

Results One hundred and nineteen patients were positive to the 
virus A (H1N1), 60 (50.4%) were male, and 59 (49.6%) female pa-
tients. The average age of the patients was 26.74 years. The num-
ber of patients with co-morbidity was 53 (44.5%). There were 71 
(59.7%) patients who had been admitted to the Intensive Care Unit. 
The complications of the flu had appeared in 45 (37.8%) patients. 
Pneumonia was recorded in 108 (90.8%), and reduced saturation 
in 62 (52.1%) patients. The highest number of cured patients was 
in the group of patients who had received the oseltamivir within 48 
hours after the outbreak of the disease. 

Conclusion The age, reduced saturation with oxygen, duration of 
the hospitalization, pregnancy and overweight were independent 
predictors of the severe form of the disease/lethal outcome. For 
an optimal therapeutic outcome, it is important to apply antiviral 
therapy as soon as possible.

Keywords: pandemic flu, predictors, therapy
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INTRODUCTION                                                                      

In 2009, a new type of influenza appeared spre-
ading to all continents, and it was called Pande-
mic Virus A (H1N1) 2009 (1). The virus is less 
lethal than the previous pandemic species and its 
mortality rate is less than 0.5% (2). The greatest 
concern regarding this virus starts from the fact 
that this is a new virus for which people have no 
immune response or have developed one at mini-
mum (3). The identification of the factors affec-
ting the therapeutic response allows individual 
adjustment of a therapeutic regime for each pa-
tient. Identification of  possible predictors might  
help clinicians to identify patients with higher 
risk (4). There are several parameters including 
preliminary symptoms, age, presence of co-mor-
bidity, risk factors, antiviral therapy commence-
ment, inflammatory markers and others (5). Dif-
ferent viral factors as well as the patients’ factors 
affect the therapeutic response (6). 
Therapeutic response predictors connected to the 
virus  include ability of the virus to attach itself 
to a cell, virulence of the virus and ability of vi-
rus replication (7). The proof of  sustaining virus 
replication is based on the laboratory tests and 
clinical signs (e.g. persistent fever) (8). Through 
sialic acid, pandemic virus (H1N1) has the ability 
to attach to cells surface epithelium in the lower 
part of the respiratory system (9), and seasonal 
viruses attach to the cells in the upper part of the 
respiratory system (9). 
This explains a more frequent lung infection 
with severe forms of diseases, including Acute 
Respiratory Distress Syndrome (ARSD), respi-
ratory insufficiency, and multiple organ failure  
(10-11). Hypoxia as a disease progress indica-
tor, is a typical symptom for patients who need 
intensive care treatment (12). During the exa-
mination, triage and routine care of  hospitali-
zed patients, oxygen saturation should be  mo-
nitored by a pulse oximetry (13). Supplemental 
oxygen should be delivered to correcting hy-
poxemia (13). In extreme cases, it is necessary 
to have a high oxygen flow (e.g. 10 liters per 
minute) (14). Patients with respiratory failure 
(or  failure of other organs), have a much hi-
gher mortality rate in case of co-morbidity, late 
admission to a health care facility and bad sup-
portive care (13). 

The predictors of patient’s therapeutic response 
are the ability of immune system to control vi-
rus replication without causing inflammatory 
reactions, age, presence of risk factors (chronic 
diseases, metabolism dysfunctions, pregnancy) 
and weight (15). Patients who were older than 
60 years were less frequently ill than the younger 
ones, which can be explained by the presence of 
specific immunity in their bodies, i.e. the presen-
ce of high degree of antibodies conformity with 
pandemic virus antigens (16). 
Individuals exposed to higher risk of severe com-
plications are those older than 65, children yo-
unger than 5, pregnant women and individuals 
of any age having other comorbidities, such as 
asthma, diabetes, obesity, heart disease, or im-
paired immune system (e.g. immunosuppressive 
therapy or HIV positive) (17). A primary viral 
pneumonia was dominant in cases which lead to 
a fatal outcome (18). 
The laboratory tests of patients with severe 
forms of flu, caused by the virus A/H1N1/09, 
include leucopenia, lymphopenia, damaged li-
ver function with increased number of enzymes 
and impaired kidney function (12). It appears 
that the number of lymphocytes is the most va-
luable parameter for identification of patients 
who develop the most severe form of a dise-
ase (19). Clinical research  has shown that the 
inhibitors of neuraminidase shorten the dura-
tion of symptoms related to influenza, only if 
the medicine is taken within the first 48 hours 
after the commencement of the symptoms and 
the clinical efficiency is close to 60-70% (20). 
Risk of the flu outbreak in patients treated with 
oseltamivir was lower (1.2%) than in patients 
taking placebo (4.8%), which indicates the pro-
tective efficiency of oseltamivir (74%) (21). 
Meta-analyses of seven preventive examina-
tions have shown that the prophylactic activity 
of the oseltamivir was 70-90% (22).
The aim of this research is to ascertain a predic-
tive potential of biochemical and clinical para-
meters in patients with flu (H1N1) 2009, as well 
as to ascertain the independent predictors of the 
therapeutic outcome (age, obesity, pregnancy, 
oxygenation, the number of lymphocytes, previ-
ous vaccine, period of hospitalization, supportive 
therapies and isolating measures).  

Jahić et al. Predictors of flu A (H1N1) 2009
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PATIENTS AND METHODS

Patients

The research was retrospective and it included 
119 patients aged between 1 month and 80 years, 
of both genders, who were treated at the Clinic 
for Infectious Diseases at the University Clini-
cal Centre Tuzla in the period October 2009 to 
February 2010. The patients were admitted un-
der the diagnosis of flu and they showed clini-
cal, epidemiological and biochemical parameters 
of influenza and they were positive for virus A 
(H1N1), as determined by using the real time 
polymerase chain reaction (RT-PCR). The in-
clusion criteria was the diagnosis of influenza in 
accordance with the WHO criteria (23). The pa-
tients treated at the Clinic for Infectious Diseases 
with clinical signs of influenza, in whom virus A 
(H1N1) was not confirmed by the RT-PCR met-
hod, were excluded.   
The approval of the Ethics Committee of the Pu-
blic Health Institution University Clinical Centre 
Tuzla (No 01/1-37-4-103/11) was obtained prior 
to initiation of the study. 

Methods

In this research, medical records of the patients 
were used as a reference for the analyses: the data 
regarding signs and symptoms which had indica-
ted the infection with the influenza virus, bioche-
mical and radiological examinations, as well as 
the applied therapy. A total number of 119 pati-
ents aged between1 month and 80 years, treated 
at the Clinic who had clinical and epidemiologi-
cal parameters of influenza along with positive 
results of the quick test rapid influenza diagnostic 
tests (RIDT) and the RT-PCR test for the detec-
tion of AH1N1 were included. The predictive 
factors significant for the therapeutic outcome 
were analyzed: age, pregnancy, saturation of O2, 
duration of hospitalization, supportive therapy, as 
well as the incidence of the disease (according to 
age, preliminary symptoms and signs, laboratory 
and radiological examinations, duration of hospi-
talization), the influence of co-morbidity on the 
severity of clinical features, symptoms of disease 
progression and the treatment of complications. 
The effectiveness of the antiviral therapy has been 
evaluated according to the time of the commence-
ment of the therapy, and the patients were divided 

in two groups: patients who were treated with the 
oseltamivir within 48 hours and patients treated 
with the oseltamivir after 48 hours, and patients 
who did not receive any antiviral therapy.  
The patients were divided into three groups accor-
ding to the time of the oseltamivir application: wi-
thin 48 hours, after 48 hours, and the patients who 
did not receive any antiviral therapy.  Patients 
with laboratory-confirmed influenza A (H1N1) 
2009 were divided into eight groups according to 
the age: up to 10 years, 10-20, 20-30, 30-40, 40-
50, 50-60, 60-70 years, above 70 years. 

Microbiological analysis of blood, nose and 
pharynx 

The microbiological analysis of blood, nose and 
pharynx swab was done at the Department of 
Microbiology at the Academic Clinical Centre of 
Tuzla. A quick test for qualitative detection of A 
and B antigens (Influenza A&B Gabmied GmbH, 
Köln, Germany) was used. For the detection of 
the of pandemic influenza AH1N1 virus, the RT-
PCR test was used. 
A/H1N1/2009 was detected by Reverse-Tran-
scription Polymerase Chain Reaction (RT-PCR) 
based assay that begins with isolating of viral 
RNA from patient’s nasopharyngeal aspiration 
specimen. Briefly, viral RNA was extracted on 
the QIA symphony®SP system from 400-µL na-
sopharyngeal aspirates using the QIAsymphony 
Virus/Bacteria Kits (Qiagen, Hamburg, Germa-
ny®). The RNA was reverse-transcribed to cDNA 
using Transcriptor First Strand cDNA Synthesis 
kit (Roche Diagnostics GmbH, Mannheim, Ger-
many®), following the manufacturer recommen-
dations. The resultant cDNA is then amplified and 
detected by specific primers and probes for H1N1 
using LightMix InfA swine H1 kit (TIB MOLBI-
OL GmbH, Berlin, Germany) and following the 
manufacturer recommendations. The amplificati-
on and the presence of H1N1 genotype is confir-
med by the melting curve analysis using the Ro-
che lightCycler 2.0 instruments (24).  

Other examinations

Other laboratory parameters which were analyzed 
included sedimentation of erythrocytes, comple-
te blood count, blood sugar, C-reactive protein, 
alanin-aminotransferases, aspartate- aminotran-
sferases, urine, creatinine, lactate dehydrogena-
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se, acido-basic status, electrolytes, and proteino-
gram. Moreover, the saturation of hemoglobin 
with oxygen was monitored on daily basis, in the 
interval of around every six hours with the use of 
the pulse oximeter. The examination of the chest 
x-ray was also conducted and analyzed.     

Statistical methods     

Standard methods of descriptive statistics (mea-
sures of central tendency, measures of dispersion) 
have been used in the statistical analysis of the 
data. A student t-test was used for the compari-
son of normally distributed continuous variables. 
A unialternate logistical regression was used for 
testing of a predictive potential of the aforemen-
tioned parameters. Statistical hypotheses were 
tested at the significance level of p< 0.05. 

RESULTS 

At the Clinic for Infectious Diseases, University 
Clinical Centre Tuzla, in the period between 1st 
October, 2009 and late February 2010, 387 pati-
ents had been examined and diagnosed with influ-
enza, and 180 patients were hospitalized. Using 
the RT-PCR, the virus of the pandemic influenza 
was confirmed in 119 patients. The sample inclu-
ded 60 (50.4%) males and 59 (49.6%) females.
The average age (AA) was 26.74 (20.54) years 
(ranged 0.16- 80). One hundred and nineteen pa-
tients were with influenza A (H1N1) 2009 dia-
gnosis. The largest number of cases was recorded 
in patients up to 10 years of age, 33 (27.7%), 58 
(48.7%) were in the age group 10-20 years, while 
85 (71.4%) patients were in the age group 20-40 
years; only five (4.2%) examinees were over 65 
years of age (p<0.001). 
The presence of the co-morbidity was recorded 
at 53 (44.5%) patients, but there was no statisti-
cally significant difference between the examined 
groups considering time of recieving antiviral the-
rapy (p=0.14). The complications of influenza were 
recorded in 45 (37.8%) patients, with a dominant 
presence of complications in the group who did 
not receive any antiviral therapy (p<0.001). Pneu-
monia was recorded in 108 (90.8%) cases, with a 
dominant presence within the group of examinees 
who had been given the oseltamivir after the time-
frame of 48 hours (p=0.022) (Table 1).
A median of the hospitalization duration in the 
overall sample was eight days (the range between 

quarters ranging from seven to 11 days), with a 
minimum of two days and a maximum of 37 days. 
A median of the duration of hospitalization was 
as follows: eight 8 days for the group without the 
AV therapy, seven 7 days for the group where the 
patients had been treated with oseltamivir within 
48 hours and 10 days for the groups where the pa-
tients had been treated with oseltamivir after 48 
hours (p=0.002). Seventy-one (59.7%) patients 
were hospitalized at intensive care unit, and the 
largest number of them belonged to the group 
without AV therapy (p<0.001).
The total percentage of vaccination was 55 
(46.22%), but with no difference in frequency 
concerning the time when the therapy started 
(p=0.81). Leucopenia (<3.4x109/l) was recor-
ded in 17 (14.3%) patients. Limited significant 
(p=0.06) increased frequency of leucopenia, was 
recorded among patients treated with olsetamivir 
after 48 hours. Reduced saturation of O2 (<90%) 
was recorded in 62 (52.1%) patients with no di-
fference between the groups considering time of 
recieving antiviral therapy (p=0.17) (Table 1).

No (%) of patients

Parameters
Without 

AV Witho-
ut AV

Oseltami-
vir 

< 48 h

Oseltami-
vir 

> 48 h
Total

Co-morbidity
Yes 8 (36.4) 16 (36.4) 29 (54.7) 53 (100.0)
No 14 (63.6) 28 (63.6) 24 (45.3) 66 (100.0)

Total 22 (100.0) 44 (100.0) 53 (100.0) 119 (100.0)
Complica-
tions

Yes 15 (68.2) 1 (2.3)  29 (54.7) 45 (37.8)
No 7 (31.8) 43 (97.7) 24 (45.3) 74 (62.2)

Total 22 (100.0) 44 (100.0) 53 (100.0) 119 (100.0)

Pneumonia
Yes 20 (90.9) 36 (81.8) 52 (98.1) 108 (90.8)
No 2 (9.1) 8 (18.2) 1 (1.9) 1 (9.2)

Total 22 (100.0) 44 (100.0) 11 (100.0) 119 (100.0)

Vaccine
Yes 10 (18.2) 22 (40.0) 23 (41.8) 55 (46.2)
No 12 (18.8) 22 (34.4) 30 (46.9) 64 (55.8)

Total 22 (100.0) 44 (100.0) 53 (100.0) 119 (100.0)

Reduced O2 
saturation

Yes 9 (40.9) 26 (59.1) 22 (41.5) 57 (47.9)
No 13 (59.1) 18 (40.9) 31 (58.5) 62 (52.1)

Total 22 (100.0) 44 (100.0) 53 (100.0) 119 (100.0)

Table 1. The presence of co-morbidity, complications, pneu-
monia, status of vaccines and presence of reduced saturation 
of oxygen according to the groups of examinees

There was a statistically significant difference 
in therapeutic outcome (p<0.0001). The highest 
percentage of the examinees with a lethal out-
come was recorded in the group of the patients 
who had been given oseltamivir after 48 hours. 
On the other hand, the highest number of treated 
examinees (less severe form) was recorded at the 
group of patients who had been given oseltamivir 
within the 48 hours. There was a clear tendency 

Jahić et al. Predictors of flu A (H1N1) 2009



Medicinski Glasnik, Volume 10, Number 2, August 2013

336

of a higher percentage of lethal outcomes in ex-
aminees who had been given oseltamivir with no 
statistical significance (p=0.56) (Table 2).  

among the patients who died, 20-45% were yo-
unger than 50 and had none of the known risk 
factors (10-11). The majority of our patients who 
died were younger than 55, more precisely, one 
patient was at the age of 39, the other patient was 
at the age of 53, a child who was 22 months old, 
all of them without known risk factors, and a fe-
male patient who was 80 having had several risk 
factors; none of the patients, who died had recei-
ved the antiviral therapy within 48 hours after the 
symptoms had occurred. 
Researches worldwide have proven that a delay 
in the antiviral treatment is connected to a high 
risk of the progression of a severe form of the 
disease and this may include the admittance to 
the Intensive Care Unit, respiratory insufficiency, 
prolonged hospitalization, and even death (25). 
In a study conducted in China, the delay in antivi-
ral treatment resulted in high mortality (17.4%), 
when compared to adult patients who had been 
hospitalized after having been diagnosed with in-
fluenza A (H1N1) in the USA (10,26).
In our study, almost one half of the examinees had 
co-morbidity (44.5%). Even though the underl-
ying diseases were more frequent in the exami-
ned patients, there were also more frequent forms 
of diseases caused by the infection of the H1N1 
virus, even in young, healthy individuals. Accor-
ding to the reports, pathological obesity (10,26) 
and pregnancy (27) are considered as important 
risk factors. In our research, five pregnant wo-
men, who had been hospitalized, were diagnosed 
with the pandemic virus of influenza and one was 
treated at the Intensive Care Unit (mechanical 
ventilation due to complications). In our resear-
ch,  pregnancy was a predictive factor of a severe 
form of the disease, but with limited significance, 
e.g. with a bigger sample, it would probably have 
a significant predictive power. The pregnancy ra-
ises a risk  of complications, hospitalisation and 
hard diseases, first of all because of the change  in 
immune system (27).  In our research, the com-
plications occurred more frequently in adults than 
in children, (37.8%), with dominant presence of 
complications in the group of patients who had 
not been receiving the AV therapy. The majority 
of complications were concerning pneumonia, 
defects of myocardium, numerous neurological 
syndromes, damage of kidneys, liver damage and 
damage of other organs. 

Application of AV therapy No (%) of patients outcome 
Cure Lethal outcome Total

Oseltamivir 
was given

NO No (%) 21 (18.3) 1 (25.0) 22 (18.5)
YES No (%) 94 (81.7) 3 (75.0) 97 (81.5)

Total No (%)    115 (96.6)      4 (3.4)  119 (100.0)

Table 2. The statistics of cured patients/patients who had 
died, including the patients who had been given/who had not 
been given the AV therapy

Predictors p-value
(Odds 
Ratio - 

OR)

95% CI for OR
Lower 
limit of 

CI

Upper 
limit of 

CI
Age 0.000 1.060 1.028 1.092
A pregnant woman 0.062 6.763 0.905 50.528
Obesity 0.067 3.237 0.920 11.391
Reduced with O2 0.010 4.650 1.439 15.024
Lymphocytes 0.812 0.972 0.766 1.233
Vaccine 0.924 0.945 0.297 3.008
Duration of hospitalization 0.001 1.367 1.140 1.639

Table 3. Predictors of less severe/severe form of the disease/
lethal outcome

CI, Confidence Interval

Subsequently, the effect of predictive factors on 
the outcome of a disease was analyzed bifurcat-
ingly, categorized in the examinees with a less 
severe form of a disease and examinees with a 
severe form of the disease, i.e. having the lethal 
outcome. Table 3 shows the predictive factors 
and reduced saturation of haemoglobin with O2 
and the duration of the hospitalization. Pregnan-
cy and obesity were factors with limited signifi-
cance and these would also have had an undoubt-
edly significant predictive power if the analysis 
had been conducted on a greater sample.     

DISCUSSION

In our research, the virus of pandemic influen-
za was proven by the use of RT-PCR method in 
119 patients, 82% of whom received the antiviral 
therapy. According to the study conducted in Ca-
lifornia, there were 79% of hospitalized patients 
who had received the AV therapy, 51% of which 
received the AV therapy within 48 hours after the 
symptoms had occurred, while 21% of them had 
not received the antiviral therapy (10). 
So far there has been an unresolved fact relating 
to a relatively frequent severe form of the disease 
occurring in younger, previously healthy indivi-
duals (10-11). In the reports from some centres, 
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In our research, reduced oxygenation was record-
ed in the majority of patients, but with no statis-
tically significant difference. In our hospitalized 
patients, the predictors of a severe form of the 
disease, which were significantly important, were 
the age, reduced saturation of oxygen and dura-
tion of the hospitalization. The important predic-
tors of therapeutic outcome are the appropriate 
measures for infection control (standard and drop 
precautionary measures) (15). The key principals 
for a clinical control include the basic therapy 
of symptoms, an early use of particular antiviral 
medications for a risk population, antimicrobial 
medications for the treatment of co-infections 
and a pro-active observation of the progression 
of an illness (28).  

Contrary to seasonal influenza, the pandemic one 
is a more severe illness, with multiple increase of 
a number of hospitalized patients, especially in 
younger age groups. Almost half of our patients 
were younger than 20. The influenza complicati-
ons were also recorded in previously healthy and 
young people. The age and hypoxia in our pati-
ents were the predictive factors of a more sever 
illness form.   
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Prediktori terapijskog odgovora kod pacijenata oboljelih od influ-
ence A (H1N1) 2009
Rahima Jahić¹, Sead Ahmetagić¹, Humera Porobić-Jahić¹, Dilista Piljić¹, Fatima Numanović²
1Klinika za infektivne bolesti, 2Zavod za mikrobiologiju; Univerzitetski klinički centar Tuzla, Bosna i Hercegovina

SAŽETAK

Cilj  Utvrditi prediktivni potencijal biohemijskih i kliničkih parametara, kao i nezavisne prediktore 
terapijskog ishoda, u oboljelih od influence H1N1. 

Metode  Retrospektivnim istraživanjem bilo je obuhvaćeno 119 bolesnika, starosti od jednog mjeseca 
do 80 godina, liječenih na Klinici za infektivne bolesti Tuzla, u periodu od jula 2009. do februara 2010. 
godine, a koji su imali kliničke, epidemiološke i biohemijske parametre pandemijske influence i bili 
pozitivni na virus A (H1N1), metodom lančane polimeraze (RT-PCR). 

Rezultati  Virus influence A (H1N1) 2009 dokazan je kod 119 bolesnika. Šezdeset (50,4%) pacijenata 
bilo je muškog, a 59 (49,6%) ženskog spola. Prosječna dob oboljelih bila je 26,74 godine. Broj bole-
snika koji su imali komorbiditet bio je 53 (44,5%). U jedinicu intenzivne njege primljen je 71 (59,7%) 
bolesnik. Komplikacije influence javile su se u 45 (37,8%) bolesnika. Pneumonija je registrovana u 108 
(90,8%) bolesnika, a snižena saturacija u 62 (52,1%) bolesnika. Najveći broj izliječenih bio je u grupi 
koja je dobila oseltamivir unutar 48 sati od početka bolesti. 

Zaključak  Dob, snižena saturacija s O2, dužina hospitalizacije, trudnoća i gojaznost, bili su nezavisni 
prediktori teže forme bolesti/smrtnog ishoda. Za povoljan terapijski ishod veoma je važno što prije 
primijeniti antivirusnu terapiju.  

Ključne riječi: pandemijska influenca, prediktori, terapija
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ABSTRACT 

Aim To investigate the association of the HLA-C allele with pso-
riasis. 

Methods Twenty five type I psoriasis patients with 25 healthy con-
trols participated in this study. PCR-SSP was preferred for HLA-C 
typing. The patients were questioned for age at onset and family 
history and examined for severity and area of involvement of the 
disease and presence of articular, nail and scalp involvement. PCR-
SSP method was preferred for HLA-C typing. Statistical analyses 
were made using the Chi-square test. Relative risk was assessed to 
determine the association between disease and HLA antigen. 

Results The increase prevalence of HLA-Cw6 antigen among type 
I psoriasis vulgaris patients (p=0.0047) compared with healthy 
controls was noticed, but not in the prevalence of other HLA-C 
allelles. Among psoriasis patients, 14 (56%) had a positive family 
history. Among all patients, eight (32%) had articular symptoms, 
19 (76%) had nail involvement, and all subjects had scalp invol-
vement. Onset of disease was 6.7 years earlier in patients with 
positive family history compared with negative family history. No 
significant association was found between HLA-C alleles and fa-
mily history, clinical findings or severity of the disease. 

Conclusion Our findings are consistent with previous studies that 
have shown association between HLA-Cw6 antigen and early on-
set of the disease. Clarifying the role of HLA-Cw6 antigen in the 
etiopathogenesis provides important advances in gene therapy for 
psoriasis.

Key words: psoriasis, etiology, HLA-Cw6 
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INTRODUCTION

Psoriasis is an autoimmune, chronic, inflammatory, 
T cell mediated cutaneous disease, affecting 2-3% 
of the population(1-3). Although its etiology rema-
ins unknown, its changing appearance rates in all 
races and presence of familial psoriasis cases have 
lead to search for the role of genetic factors in pso-
riasis (1-3). Many studies have been performed on 
HLA (human leukocyte antigen), which is expre-
ssed on major histocompatibility complex (MHC) 
genetic area and plays a role in immune response 
against antigens of organism by presenting anti-
gens to T cells, and was shown that these antigens 
play a major role in the etiopathogenesis of psori-
asis (4). According to the previously detected rela-
tions between the beginning of psoriasis and tissue 
antigens, two different types of psoriasis that have 
completely the same clinical findings, but different 
beginning ages, pathogenetic mechanisms and ge-
netic properties, are defined (1-3). Type I psoriasis 
commonly has an early onset, common recurrence, 
positive family history, and association with HLA-
Cw6, -DR7, -B13, -B57. On the other hand, type II 
psoriasis has a late onset, negative family history 
and association with HLA-Cw2 and -B27(1-3). Af-
ter the reported studies, it is concluded that HLA-
Cw6 antigen is the most important risk factor for 
the development of psoriasis (1-3). In some repor-
ted studies prevalence of psoriasis was shown as 
between 0.2% and 4.8% (1-3). In Turkey, its pre-
valence was found as 1.3% (4). Two types of the 
disease were defined with respect to age of onset, 
family history and relation of HLA-Cw6 (1-5). 
Type I psoriasis is highly related with HLA-Cw6, 
and it begins before the age of 40, its family hi-
story is more frequent and its clinical presentation 
is more severe than other type (1-5). The relation 
to type II psoriasis with HLA-Cw6 is weaker, it 
begins in later ages and its clinical presentation is 
milder (1,5). Although a certain psoriasis gene has 
not been defined, it was found that some HLA an-
tigens which have important roles in serving pep-
tidic antigens to T cells were detected more often 
in psoriatic patients (6-16). Studies on the relation 
between HLA genes and psoriasis will be helpful 
to explain both the predisposition of these genes 
to the disease and its pathogenesis (14,15). In the 
reported studies using molecular and serological 
methods performed in different populations, distin-
ct HLA antigens and alleles were defined and these 

HLA alleles were differentiated in races and ethnic 
groups. However, no conclusion of cause as HLA 
antigens or the related loci (14, 15). Psoriasis is the 
only disease that is related with HLA-C locus (14, 
15). The other antigens that are reported to be rela-
ted with psoriasis are -Cw7 and -Cw11 (12,14,15).
In our study, searching for the effect of HLA-C 
allele on the etiology of psoriasis vulgaris, we 
aimed to detect gene defects resulting in the dise-
ase; thus, the clarification of the role of HLA-Cw 
antigen in etiopathogenesis is important to ensure 
progress in gene therapy for psoriasis.

PATIENTS AND METHODS

This prospective clinical study was developed after 
receiving the approval of the Istanbul University 
Cerrahpasa Medical School, Medical, Surgical and 
Pharmacological Investigations Ethic Committee. 
Each patient group consisted of 25 people admi-
tted to the Istanbul University Cerrahpasa Medical 
School, Dermatology Department Outpatient clinic 
and they were diagnosed as type I psoriasis vul-
garis with no relation to each other. Patients were 
asked about the age of onset, family history, and the 
severity of the disease. Clinical examinations of the 
patients were performed and the clinical type of the 
disease, course and severity of the disease, arthritis, 
scalp and nail involvement were evaluated. Patients 
were asked about redness, swelling, pain, limitation 
of actions, and deformity of the joints. The diffuse-
ness and severity of the disease were calculated with 
PASI scoring system. The control group was com-
posed of 25 healthy people who had had no family 
relation, negative psoriasis vulgaris family history 
and whose ages were consistent. 2 cc venous blo-
od sample was taken from both patient and control 
groups into the tubes with EDTA and these sam-
ples were analyzed at the  I.U.Cerrahpasa Medical 
Faculty Blood Center Tissue Type Analysis Labo-
ratory. HLA-C typing was made by using HLA-C 
Luminex kit with PCR-SSP method. Tissue typing 
by using PCR-SSP method: 2 ml blood samples 
taken from patient and control groups for HLA-C 
typing, and they were transferred into the tubes 
with EDTA. DNA isolation was made from present 
blood by using standard protocols. DNA purity was 
measured by reading spectrophotometrically with 
260/280 nm wave length, and its concentration was 
calculated. They were taken to heat loop machine 
after PCR reaction was performed. The obtained 
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PCR products implemented in 2% agarose gel elec-
trophoresis (1XTBE or 0.5XTBE) according to the 
product. Then the tissue groups were determined by 
taking photographs in UV transilluminator. The re-
sults were recorded and classified according to the 
serological or allelic numeration system. The fun-
ctioning has been constantly checked in the study. 
Chi-square significance test (x2) was used for com-
parisons. P<0.05 values were regarded as signifi-
cant. Also relative risk (RR) value was calculated 
for defining the relation between the disease and 
HLA antigen. As the relative risk increases, antigen 
would be seen higher in patient population.

RESULTS

A total of 25 type I psoriasis vulgaris patients, 10 
females (40%) and 15 males (60%) whose ages 
ranged between 13 and 51 years, were included 
in our study. The mean age of the cases was fo-
und as 30.4±10.64. The disease onset ages of the 
cases varied between 3 and 36 years. The mean 
age onset was defined as 18.44±8.99 and the 
mean diseased time was defined as 12.12±8.98 
years (Table 1). 

Looking at family histories of the cases, it was 
found that 11 (44%) cases had negative family 
history and 14 (56%) cases had positive family 
history. According to the joint findings of cases, 
17 (68%) cases had no joint complaints and ei-
ght (32%) of them had joint findings and scalp 
findings were positive in all cases. In six cases 
(24%) nail findings were negative and 19 (76%) 
cases had positive nail findings. 
It was determined that the disease course was mild 
in four (16%) cases, moderate in 12 (48%) and se-
vere in nine (36%) cases. The control group was 
composed of 25 healthy people, 10 females (40%) 
and 15 males (60%), whose ages ranged between 
18 and 52 years. HLA-Cw1, -Cw3, -Cw4, -Cw6, 
-Cw7, -Cw8, -Cw12, -Cw15 antigens in the patient 
group, and Cw3, -Cw4, -Cw6, -Cw7, -Cw8, -Cw12, 
-Cw14, -Cw15, -Cw16 antigens in the control gro-
up were detected. HLA-Cw6 was determined as 
positive in 15 (60%) patients and eight (32%) heal-
thy control group cases and the difference between 
them was found statistically significant. The other 
HLA alleles were found to have no statistically si-
gnificant difference between the patient and control 
group cases. Eleven people with negative family 
history were found to be of 33.8±10.94 as mean 
age, 22.2±8.6 mean onset age of disease, 11.6±9.18 
as mean disease duration; 14 people with positive 
family history were found to be of 27.7±9.96 mean 
age, 15.5±8.44 mean beginning age of the disease, 
12.5±9.15 as the mean disease duration about fa-
mily history according to mean age of patient gro-
up, mean disease beginning age and mean disease 
duration. There was no statistically significant dif-
ference detected by the investigation of the relation 
among family history, clinical properties, disease 
severity and HLA-C alleles. 

DISCUSSION 

HLA antigens have been studied in many psoria-
tic populations and significant associations exist in 
various racial and ethnic groups (12-18). Our study 
showed a significant increase in the HLA-Cw6 anti-
gen among patients with type I psoriasis vulgaris.
In the studies reported by Kundakci et al. eva-
luating class I and II HLA antigens in the -A30, 
-Cw3, -Cw6, -DR7, DR14 and DQ8 antigens 
were determined more frequently in psoriasis ca-
ses, and HLA-A66, -Cw2, -Cw4 and -DR11 an-
tigens have shown negative relations with the di-

Pati-
ent Sex Age

Begi-
ning 

of the 
disease 
(years 
of age)

Dura-
tion (in 
years)

Fami-
ly 

histo-
ry

Joint Hair Nail Severity HLA-
Cw*

1 F 19 8 11 + + + + Medium -4, -15
2 F 22 16 6 + - + - Severe -6, -6
3 F 35 33 2 + - + - Mild -4, -6
4 F 13 12 1 + - + + Medium -7, -7
5 M 39 20 19 - + + + Severe -7, -6
6 F 30 25 5 + - + + Severe -6, -7
7 F 17 14 3 - - + + Mild -1, -4
8 M 47 22 25 - + + + Medium -4, -6
9 M 32 28 4 - + + + Severe -4, -6
10 M 18 9 9 - - + - Medium -6, -6
11 M 32 15 17 + + + + Medium -7, -7
12 M 27 7 20 + - + + Medium -7, -12
13 M 23 19 4 - - + + Severe -4, -6
14 M 18 15 3 + + + + Severe -3, -6
15 M 37 36 1 - - + + Medium -4, -7
16 M 32 12 24 + - + + Medium -3, -12
17 F 32 11 21 - + + - Medium -7, -12
18 M 51 26 25 - - + + Medium -7, -7
19 F 22 15 7 + - + - Mild -1, -6
20 M 40 27 13 + + + + Severe -6, -8
21 F 51 21 30 + - + + Severe -6, -12
22 M 26 3 23 + - + + Medium -7, -12
23 M 38 27 11 - - + + Mild -6, -7
24 F 21 8 13 + - + - Medium -4, -6
25 M 38 32 6 - - + + Severe -6,- 8

Table 1. The results of clinical and demographic properties 
and HLA-C typing of cases

*HLA-C typing of cases
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sease (12). In the study done by Oguz-Savran et 
al. an increase of the frequencies of -DRB1*03, 
-DRB1*07, -DRB1*13 was reported (17). In the 
study done by Atasoy et al. HLA-A30, -A68, -B7, 
-B13, B57, -Cw6 and -DRB1*07 antigens were 
more frequently observed in psoriasis vulgaris 
than the control group (18). The DR4 and –DR7 
among HLA class II antigens increased in Russi-
an psoriasis vulgaris cases, as well as an increase 
of the HLA-DQB1*0303 antigen in Japanese pa-
tients was reported (17). An increase an increase 
of HLA-DRB3*02 (RR: 2.14), DRB1*0102  anti-
gens frequency was reported in patients with pso-
riasis when compared with control group and both 
DRB4*01 and DRB1*1302 have shown negati-
ve correlations with psoriasis (19). The strongest 
correlation with psoriasis was found with HLA-C 
antigens and especially HLA-Cw6 antigen (12). 
The other antigens reported in relation with psoria-
sis among HLA-C antigens were –Cw7 and -Cw11 
(12). The result of our study is  consistent with the 
literature supporting a strong association between 
HLA-Cw6 and type I psoriasis (12). Type I psoria-
sis has early onset, severe clinical course, frequent 
recurrence, positive family history and association 
with HLA-Cw6, -DR7, -B13, -B57. Type II psori-
asis shows late onset, negative family history, and 
association with HLA-Cw2, and -B27 (14,15).

Iindividuals with late onset and HLA-Cw6 posi-
tivity have milder disease than the patients who 
have HLA-Cw6 negativity (20). The relationship 
among family history, clinical features, disease 
severity and HLA-C antigens has not shown sta-
tistically significant difference. We suggest that 
the relationship should be evaluated with the stu-
dies having more subjects.
As a result of our study examining the HLA-C alle-
les in psoriasis vulgaris, a significant increase in 
the frequency of the HLA-Cw6 antigens has been 
detected in type I psoriasis vulgaris patients as com-
patible with literature. Other HLA-C alleles have 
shown no statistically significant difference between 
patients and healthy controls. To date, genetic stu-
dies conducted for etiology of psoriasis vulgaris 
have shown a large number of genes located on a lot 
of loci, and the fact that the biggest risk factor was 
HLA-Cw6 antigen has been reported. Our study su-
pports this information. Clarifying the role of HLA-
Cw6 antigen in the etiopathogenesis provides im-
portant advances in gene therapy for psoriasis.
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ABSTRACT 

Aim To compare the frequency, size, and sonographic features of 
thyroid nodules in overt hypothyroid and euthyroid patients with 
Hashimoto thyroiditis. 

Methods The study included 135 overt hypothyroid (group 1) and 
74 euthyroid patients (group 2) with Hashimoto thyroiditis. The 
two groups were compared for presence of nodule(s), nodule num-
bers, and nodule sizes obtained by ultrasonography. 

Results Nodules were found in 48 (35.5%) patients in group 1 
and in 24 (36.9%) in group 2 (p > 0.05). The numbers of nodules 
in the group 1 and group 2, respectively, were as follows: single 
nodule in 12 (25%) and in 9 (33.3%) patients; 2–4 nodules in 20 
(41.6%) and in 13 (48.1%) patients; and > 4 nodules in 16 (33.3%) 
and in 5 (18.5%) patients (p > 0.05 for all of the results). Nodule 
sizes of the solitary or dominant nodule in group 1 and group 2, 
respectively, were as follows: < 1 cm nodules in 27 (56.2%) and in 
14 (51.8%) patients; 1–2 cm nodules in 18 (37.5%) and in 7 (25.9) 
patients; 2–4 cm nodules in 2 (4.1%) and in 5 (18.5%) patients and 
> 4 cm nodules in 1 (2%) and in 1 (3.7%) patient (p > 0.05 for all 
of the results). 

Conclusion Thyroid ultrasound examination of overt hypothyroid 
and euthyroid patients with Hashimoto thyroiditis reveals simila-
rities in terms of frequency, number, size, and ultrasound features 
of the thyroid nodules. 

Key words: chronic lymphocytic thyroiditis, thyroid nodule, hy-
pothyroidism, goiter 
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INTRODUCTION 

Hashimoto thyroiditis is characterized by autoi-
mmune destruction of the thyroid gland and de-
velopment of clinical hypothyroidism by stages 
(1,2). This condition is significantly more com-
mon in women, and the female-to-male ratio is 
approximately 7:1 (1-3). 
Thyroid nodules are defined by the American 
Thyroid Association as discrete lesions within 
the thyroid gland and are radiologically distin-
ct from surrounding thyroid parenchyma (4). In 
adults, thyroid nodules are detected by palpation 
at a rate of nearly 4–8% and by ultrasonography, 
13–67% (5). The prevalence of nodules has been 
reported in about 50% of autopsies (6-9).  Thyro-
id nodules are clinically important because of the 
potential for malignancy and 5% of nodules are 
malignant (10-12). 
Thyroid nodules can be detected with thyroid ul-
trasound examination and the characteristics of 
nodules have been identified (9). Thyroid ultraso-
und findings are important for making decisions 
about fine-needle aspiration biopsy, which is the 
best process for the differentiation of malignant 
and benign thyroid nodules (13,14). 
Chronic lymphocytic Hashimoto thyroiditis may 
cause thyroid nodules (9,10). However, the pre-
valence of nodules is controversial in Hashimo-
to thyroiditis. Initially, patients with Hashimoto 
thyroiditis are euthyroid (3). Then, over time, 
overt hypothyroidism develops during the course 
of the disease (2,3). There is little data about the 
prevalence of nodules and sonographic features 
of nodules in overt hypothyroid and euthyroid 
patients with Hashimoto thyroiditis or compari-
son of the two groups in the literature. 
The aim of this study was to compare the frequ-
ency of thyroid nodules appearance, the number 
of nodules, nodule sizes and sonographic features 
of thyroid nodules in overt hypothyroid and eut-
hyroid patients with Hashimoto thyroiditis. 

PATIENTS AND METHODS

One hundred and thirty-five overt hypothyroid 
patients (121 females and 14 males) (group 1) 
and  seventy-four euthyroid patients (65 females 
and 9 males) (group 2) with Hashimoto thyroidi-
tis, who visited the outpatient clinics of Internal 
Medicine Department of the Sakarya University 

Training and Research Hospital, Sakarya, Turkey 
during September 2011 and August 2012, were 
included in the retrospective study. 
Serum anti-thyroid peroxidase (normal: 0–5.61 
IU/mL) and/or anti-thyroglobulin antibodies 
(normal: 0–4.11 IU/mL) positive patients were 
accepted as having Hashimoto thyroiditis. Pati-
ents who were receiving levothyroxine replace-
ment therapy were defined as overt hypothyroid. 
Patients who were not taking levothyroxine re-
placement therapy and with free T4 and thyro-
id-stimulating hormone with normal levels 
(9.01–19.04 pmol/L and 0.35–4.94 µIU/mL, 
respectively), were defined as euthyroid. Patients 
who had undergone thyroid surgery, were under 
18 years of age and had other specific thyroid di-
seases were excluded. 
Thyroid ultrasound examination was performed 
on all the patients. Thyroid ultrasonography 
exams were performed by three experienced 
radiologists. A high-resolution ultrasonography 
modality (Esaote Mylab 70 USG-Doppler) with 
a 7,5-MHz linear probe is used for the evalua-
tion of thyroid nodules. If the lesion was pure-
ly demarcated or vascularized differently (less 
or more than native parenchyma) according to 
ultrasonography, it was referred to as a true no-
dule. If the nodule was not demarcated it was 
evaluated as a pseudonodule (11). We conside-
red as thyroid nodules all the US nodular lesi-
ons ≥3 mm. Small nodules (≤3 mm) and pseu-
donodules were not included into the study. The 
groups were compared in terms of the presence 
of nodules, nodule numbers, nodule sizes and 
sonographic features of nodules in the thyroid 
ultrasonography findings. Institutional review 
board approval was obtained from the Ethics 
Committee of the Sakarya University Training 
and Research Hospital, Sakarya, Turkey prior to 
the initiation of the study. 
The association between the qualitative variables 
was analyzed using a Chi-squared test. A Student’s 
t-test was used to compare quantitative variables. 
Non-parametric tests were used for non-normally 
distributed variables. Data are given as mean ± 
standard deviation, and 95% confidence intervals 
have been calculated for quantitative variables. 
Qualitative variables are given as absolute num-
bers and percentages. A value of p < 0.05 was 
considered statistically significant.



345

Kaya et al. Hashimoto thyroiditis

RESULTS

Of 135 patients, 121 (89.6%) were females and 
14 of 135 (10.3%) were males, and mean age 
was 46.7 ± 12.5 years in the group 1; 65 of 74 
patients (87.8%) were female and nine (12.1 %) 
were male, and mean age was 32.1 ± 9.9 years 
in the group 2. The frequency of nodules was 
35.5% (n = 48) in the group 1 and 36.9% (n = 
24) in group 2 (p > 0.05) (Table 1). 

Comparison of ultrasonographic features of no-
dules was not statistically significant in any fea-
ture in both groups (Table 4).

  Overt HT (n=135) Euthyroid HT (n=74) p 
Females/Males 121/14 65/9 0.42
Age (years) 46.7±12.5 32.1±9.9 0.045
No (%) of nodule 48 (35.5) 27 (36.9) 0.50

Table 1. Characteristics of study population and frequency of 
thyroid nodule

HT, Hashimoto thyroiditis

No (%) of patients

Number of nodules  Overt HT
(n=48)

Euthyroid HT
(n=27)

p

1       12 (25) 9 (33.3) 0.30
2 – 4  20 (41.6) 13 (48.1) 0.38
>4      16 (33.3) 5 (18.5) 0.13

Table 2. Distribution of patients according to nodule number

HT, Hashimot thyroiditis

No (%) of patients

Nodule size Overt HT
(n=48)

Euthyroid HT
(n=27)

p

< 1 cm 27 (56.2) 14 (51 .8) 0.44
1 – 2 cm 18 (37.5) 7   (25.9) 0.13
2 – 4 cm 2   (4.1) 5   (18.5) 0.053
> 4 cm 1   (2.0) 1   (3.7) 0.59

Table 3. Nodule size of solitary or dominant nodule

HT, Hashimoto thyroiditis

No (%) of patients

Sonographic feature Overt HT
(n=48)

Euthyroid HT
(n=27)

p

Hypoechoic 17 (35.4) 10 (37.0) 0.46
Isoechoic 19 (39.5) 12 (44.4) 0.43
Hyperechoic 9 (18.7) 4 (14.8) 0.46
Solid 37 (77.0) 18 (66.6) 0.23
Cystic 1 (2.0) 4 (14.8) 0.053
Solid and cystic 4 (8.3) 4 (14.8) 0.30
Microcalcification 3 (6.2) 1 (3.7) 0.56
Macrocalcifications 1 (2.0) 1 (3.7) 0.59
Intranodular vascularity 1 (2.0) 0 0.64
Halo sign 5 (10.4) 1 (3.7) 0.29
Irregular margins 2 (4.1) 1 (3.7) 0.70
Taller than wide shape 1 (2.0) 0 (n:0) 0.64

Table 4. Sonographic features of solitary or dominant nodule

HT, Hashimoto thyroiditis

The number of nodules in patients with nodules 
in group 1 and group 2 were found as follows: 
single nodule, in 12 (25%) and in 9 (33.3%) 
patients; 2–4 nodules, in 20 (41.6%) and in 
13 (48.1%) patients; and > 4 nodules, in 16 
(33.3%) and in 5 (18.5%) patients respectively 
(p > 0.05 for all of the results) (Table 2). 

Nodule sizes of solitary or dominant nodule in 
patients with nodules, in group 1 and group 2 
were found as follows: < 1 cm nodule, in 27 
(56.2%) and in 14 (51.8%) patients; 1–2 cm no-
dule, in 18 (37.5%) and in 7(25.9) patients; 2–4 
cm nodule, in 2 (4.1%) and in 5 (18.5%) patients 
and > 4 cm nodule, in 1 (2%) and in 1 (3.7%) 
patient respectively (p > 0.05 for all of the re-
sults)  (Table 3). 

DISCUSSION 

Hashimoto thyroiditis is an autoimmune disease, 
and is one of the most common causes of hypot-
hyroidism and goitre (1–3). Thyroid nodules are 
fairly common in ultrasonographic evaluation 
with a rate of approximately 50% (12,13). Thyro-
id nodules should be carefully evaluated for the 
4% to 6.6% risk of malignancy and to avoid   
unnecessary thyroid surgery for the patients with 
benign nodules (14–16). Hashimoto thyroiditis is 
significantly more common in women (2,7). The 
female-to-male ratio was seven to one in the first 
group and nine to one in the second group, whi-
ch corresponds to the current literature (2,7). Isik 
et al found the prevalence of thyroid nodules of 
24.3% in the patients with Hashimoto thyroiditis 
(17). Our study found the frequency of thyroid 
nodules of 35.5% in group 1 and 36.9% in group 
2, whose rates are similar to previous studies in 
the normal population (5,12).
The prevalence of thyroid nodules increases with 
age and radiation exposure (1, 2). At least one 
thyroid nodule was found in about 20% to 76% 
of the women in general population by ultrasono-
graphy (18,19). In our study, nodules were found in 
42% of women with overt hypothyroid and in 24% 
of women with euthyroid Hashimoto thyroiditis. 
Thyroid nodule prevalence is usually higher in io-
dine deficient area (1,2). Our study region is the 
mildly iodine deficient area (average urinary iodi-
ne concentration is 92 μg/L) (19). The prevalence 
of thyroid nodules increases with age (1,2). There 
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are few data about the thyroid nodule prevalence of 
patients with Hashimoto thyroiditis relating to the 
ages (17,18). In our study, euthyroid patients were 
at lower age, but with higher nodule frequency 
(was not statistically significant). Further studies 
with a greater number of patients with Hashimoto 
thyroiditis are needed to compare these results.
Thyroid cancer usually develops from the largest 
nodule, but, in one third of patients it also de-
velops from the non-dominant nodule (20,21). 
Therefore, it is suggested that sonographic cha-
racteristics of the nodule are decisive in deciding 
for nodule biopsy in multinodular goitre (22). 
Recently, increasing evidence shows that the pre-
sence of suspicious ultrasound findings is more 
sensitive than the nodule size in the prediction 
of malignancy (19). Based on the results of other 
studies, ultrasonographic features associated with 
an increased risk of thyroid cancer are hypoecho-
genicity, microcalcifications, central vascularity, 
irregular or microlobular limits, incomplete halo, 
taller than wide and the growth of the nodule 
compared with the previous ultrasonography 
(23–25). In our study, no significant differences 
were found between the two groups in terms of 
the ultrasonographic features of nodules. 

Nodules generally increase in size slowly or re-
main stable for a long period (26). Patients with 
multiple nodules and patients with a single no-
dule have the same risk for thyroid malignancy 
(27,28). In an autopsy study, single nodules were 
found in 49.5% and multiple nodules were found 
in 37.3% of patients, while 35.5% of those no-
dules were found larger than 20 mm in diameter 
(29). In our study, no significant difference was 
found concerning the number of nodules and no-
dule size between the two groups.
In conclusion, there was no significant difference 
between overt hypothyroid and euthyroid pati-
ents with Hashimoto thyroiditis concerning the 
frequency of thyroid nodules, nodule numbers, 
nodule sizes and ultrasound features of nodules. 
Further studies with a greater number of patients 
are needed to support these results. 

FUNDING

No specific funding was received for this study

TRANSPARENCY DECLARATIONS

Competing interests: none to declare.

REFERENCES

Hollowell JG, Staehling NW, Flanders WD, Hannon 1. 
WH, Gunter EW, Spencer CA, et al. Serum TSH, 
T(4), and thyroid antibodies in the United States 
population (1988 to 1994): National Health and Nu-
trition Examination Survey (NHANES III). J Clin 
Endocrinol Metab 2002; 87:489. 
Vanderpump MP, Tunbridge WM, French JM, 2. 
Appleton D, Bates D, Clark F, Grimley Evans J, 
Hasan DM, Rodgers H, Tunbridge. The incidence of 
thyroid disorders in the community: a twenty-year 
follow-up of the Whickham Survey. Clin Endocrinol 
(Oxf) 1995; 43:55. 
Huber G, Staub JJ, Meier C, Mitrache C, Gugli-3. 
elmetti M, Braverman LE. Prospective study of the 
spontaneous course of subclinical hypothyroidism: 
prognostic value of thyrotropin, thyroid reserve, and 
thyroid antibodies. J Clin Endocrinol Metab 2002; 
87:3221. 
Cooper DS. Revised American Thyroid Associati-4. 
on management guidelines for patients with thyroid 
nodules and differentiated thyroid cancer. Thyroid 
2009; 19:1167–214. 
Eng CY, Quraishi MS, Bradley PJ. Management of 5. 
thyroid nodules in adult patients. Head Neck Oncol 
2010; 5:11. 
Ross DS. Nonpalpable thyroid nodules mana-6. 
ging an epidemic. J Clin Endocrinol  Metab 2002; 
87:1938-40. 

Wang C, Crapo LM. The epidemiology of thyroid 7. 
disease and implications for screening. Endocrinol 
Metab Clin North Am 1997; 26:189-218. 
Burguera B, Gharib H. Thyroid incidentalomas. Pre-8. 
valence, diagnosis, significance and management. 
Endocrinol Metab Clin North Am 2000; 29:187-
203. 
Gharib H, Papini E. Thyroid nodules: clinical impor-9. 
tance, assessment, and treatment. Endocrinol Metab 
Clin North Am 2007; 36:707-35. 
Hegedus L. Clinical practice. The thyroid nodule. N 10. 
Engl J Med 2004; 351:1764–71. 
Yildirim D, Gurses B, Gurpınar B, Ekci B, Colakoğlu 11. 
B, Kaur A. Nodule or pseudonodule? Differentiation 
in Hashimoto’s thyroiditis with sonoelastography. J  
Int Med Res 2011; 39:2360–9.
Meier CA. Thyroid nodules: pathogenesis, diagnosis 12. 
and treatment. Baillieres Best Pract Res Clin Endo-
crinol Metab 2000; 14:559-75.
Langer JE, Baloch ZW, McGrath C, Loevner LA, 13. 
Mandel SJ. Thyroid nodule fine-needle aspiration. 
Semin Ultrasound CT MRI 2012; 33:158-65. 
Jemal A, Murray T,Ward E, Samuels A, Tiwari RC, 14. 
Ghafoor A, Feuer EJ, Thun MJ.  Cancer statistics 
2005 CA Cancer J Clin 2005; 55:10-30. 
Lin JD, Chao TC, Huang BY, Chen ST, Chang HY, 15. 
Hsueh C. Thyroid cancer in the thyroid nodules eva-
luated by ultrasonography and fine-needle aspiration 
cytology. Thyroid 2005; 15:708. 



347

Kaya et al. Hashimoto thyroiditis

Sakorafas GH. Thyroid nodules; interpretation and 16. 
importance of fine-needle aspiration (FNA) for the 
clinician-practical considerations. Surg Oncol 2010; 
19:130-9.  
Isik S, 17. Gokay F, Ozuguz U, Topaloglu O, Tutuncu 
Y, Berker D, Guler S. Comparison of the prevalence 
and sonographic features of thyroid nodules accom-
panying autoimmune thyroid diseases. Endokrynol 
Pol 2010; 61:658-64.
Anderson L, Middleton WD, Teefey SA, Reading 18. 
CC, Langer JE, Desser T, Szabunio MM, Hildebolt 
CF, Mandel SJ, Cronan JJ. Hashimoto thyroiditis: 
Part 1, sonographic analysis of the nodular form 
of Hashimoto thyroiditis. Am J Roentgenol 2010; 
195:208-15.
Erdogan MF, Demir O, Emral R, Kamel AN, Erdo-19. 
gan G. More than a decade of iodine prophylaxis is 
needed to eradicate goiter among school age chil-
dren in a moderately iodine-deficient region. Thyro-
id 2009; 19:265-8. 
Papini E, Guglielmi R, Bianchini A, Crescenzi A, 20. 
Taccogna S, Nardi F, Panunzi C, Rinaldi R, Tuscano 
V, Pacella CM. Risk of malignancy in nonpalpable 
thyroid nodules: predictive value of ultrasound and 
color-Doppler features. J Clin Endocrinol Metab 
2002; 87:1941–6.
Frates MC, Benson CB, Doubilet PM, Kunreuther 21. 
E, Contreras M, Cibas ES, Orcutt J, Moore FD Jr, 
Larsen PR, Marqusee E, Alexander EK. Prevalence 
and distribution of carcinoma in patients with soli-
tary and multiple thyroid nodules on sonography. J 
Clin Endocrinol Metab 2006; 91:3411-7. 

M Peli, E Capalbo, M Lovisatti, M Cosentino, E 22. 
Berti, R Mattai Dal Moro, M Cariati. Ultrasound 
guided fine-needle aspiration biopsy of thyroid no-
dules: Guidelines and recommendations vs clinical 
practice; a 12-month study of 89 patients. J Ultraso-
und Med 2012; 15:102-107. 
Kim EK, Park CS, Chung WY, Oh KK, Kim DI, Lee 23. 
JT, Yoo HS. New sonographic criteria for recom-
mending fine-needle aspiration biopsy of nonpalpa-
ble solid nodules of the thyroid. AJR Am J Roentge-
nol 2002; 178:687-91. 
Watkinson JC; British Thyroid Association. The Bri-24. 
tish Thyroid Association guidelines for the manage-
ment of thyroid cancer in adults. Nucl Med Commun 
2004; 25:897-900. 
Gharib H, Papini E, Paschke R, Duick DS, Valcavi 25. 
R, Hegedus L, Vitti P. American association of cli-
nical endocrinologists, Associazione Medici endo-
crinologi, and European thyroid association medical 
guidelines for clinical practice for the diagnosis and 
management of thyroid nodules. Endocr Prac 2010; 
16:1-43. 
Alexander EK, Hurwitz S, Heering JP, Benson 26. 
CB, Frates MC, Doubilet PM, Cibas ES, Larsen 
PR, Marqusee E. Natural history of benign solid 
and cystic thyroid nodules. Ann Inter Med 2003; 
138:315–8. 
Klaus GG, Schulte M. Management of the thyroid 27. 
Nodule. Surgery 2011; 29:434-439. 
Popoveniuc G, Jonklaas J. Thyroid Nodules. Med 28. 
Clin North Am 2012; 96:329-49. 
Mortensen JD, Woolner LB, Bennett WA. Gross and 29. 
microscopic findings in clinically normal thyroid 
glands. J Clin Endocrinol Metab 1955 ;15:1270–80.



348

ORIGINAL ARTICLE

Changes in metabolic and cardiovascular risk factors before and 
after treatment in overt hypothyroidism
Faruk Kutluturk1, Suleyman Yuce2, Turker Tasliyurt2, Berna Murat Yelken3, Pelin Aytan2, Banu Ozturk2, 
Abdulkerim Yılmaz2

1Department of Endocrinology and Metabolism, 2Department of Internal Medicine, 3Department of Nephrology; Gaziosmanpasa Univer-

sity, School of Medicine, Tokat, Turkey.

Corresponding author:

Faruk Kutluturk

Department of Endocrinology and Metabolism 

Gaziosmanpasa University, 

School of Medicine

Kaleardi, Muhuttin Fusinoglu St. 

60100 Tokat, Turkey

Phone: +90 507 247 73 98; 

Fax: +90 35) 212 21 42;

E-mail: fkutluturk@yahoo.com 

Original submission: 

12 December 2012;

Revised submission: 

06 February 2013;

Accepted: 

15 February 2013.

ABSTRACT

Aim Overt hypothyroidism is associated with an increased risk for 
developing cardiovascular disease. We aimed to assess the changes 
in renal function, serum lipids, vitamin B12, folic acid and homo-
cysteine levels before and after treatment in hypothyroid patients. 

Methods The study included 54 patients (F/M=47/7) with overt 
hypothyroidism. All patients were assessed for demographic cha-
racteristics such as age, gender, body weight, and body mass index. 
Fasting blood samples were taken from the patients for analysis 
of chemical parameters including thyroid stimulating hormone 
(TSH), free thyroxine (fT4), homocysteine, total cholesterol, trigl-
ycerides, low-density lipoprotein cholesterol (LDL), high-density 
lipoprotein cholesterol (HDL), folic acid, and vitamin B12 levels 
before and after L-thyroxine (LT4) treatment. 

Results Homocysteine levels in hypothyroidism (9.67±5.24 
mmol/l) were significantly higher than in euthyroid state (8.16±3.38 
mmol/L, p=0.038). Glomerular filtration rate (GFR) was lower be-
fore treatment. Following LT4 replacement, renal functions signi-
ficantly improved. After achieving the euthyroid state, folic acid 
levels significantly increased although vitamin B12 levels were 
not changed. There was a significant reduction in serum lipid le-
vels after LT4 replacement. It was demonstrated that there was 
a significant negative correlation between GFR and lipids and a 
positive correlation with homocysteine and lipids at hypothyroid 
state. After normalization of thyroid functions, the correlations be-
came non-significant. 

Conclusion The hypothyroidism was associated with increased 
serum homocysteine, lipids, and creatinine concentrations. The 
improvement of these parameters with LT4 replacement may be 
associated with the lower risk for atherosclerotic cardiovascular 
diseases in the patients with hypothyroidism. 

Key words: thyroid disease, homocysteine, lipids, atherosclerosis 
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INTRODUCTION

Hypothyroidism is associated with an increase in 
a number of atherosclerotic coronary artery dise-
ase risk factors including dyslipidemia, hyperten-
sion, and elevated levels of homocysteine (1-3). 
Hyperhomocysteinemia, as an independent risk 
factor for cardiovascular disease, is thought to 
be responsible for about 10 percent of the total 
risk (4-8). Based on various calculation models, 
reduction of elevated plasma homocysteine con-
centrations may prevent up to 25 percent of car-
diovascular events (4). Hyperhomocysteinemia 
may accelerate atherosclerosis by increasing 
the oxidation of low-density lipoprotein and by 
endothelial dysfunction (1, 5, 7, 9). The recent 
clinical trials have shown that plasma total ho-
mocysteine levels were elevated in patients with 
overt hypothyroidism (10, 11). Homocysteine is 
a sulphur-containing amino acid biosynthesized 
during the conversion of methionine to cysteine. 
Folic acid and vitamin B12 are required for the 
remethylation of homocysteine to methionine; 
vitamin B6 is required for the transsulfuration of 
homocysteine to cysteine (12). Folic acid, vita-
min B12 and vitamin B6 deficiencies and redu-
ced enzyme activities inhibit the breakdown of 
homocysteine, thus increase the concentration of 
intracellular homocysteine (13). 
Experimental studies indicated that methylene-
tetrahydrofolate reductase is decreased in hypot-
hyroidism (10-12). Furthermore, elevated serum 
homocysteine levels are thought to be due to 
impaired renal metabolism or reduced urinary 
excretion of homocysteine in hypothyroid pati-
ents. The haemodynamic effects of hypothyroi-
dism are probable reasons of reduced renal blood 
flow and glomerular filtration rate (14).  
The aim of our study was to assess the changes 
in renal function, serum lipids, vitamin B12, folic 
acid and homocysteine levels before and after the 
treatment of patients with overt hypothyroidism. 

PATIENTS AND METHODS

This study included 54 patients (female/
male=47/7, age range 20-75 years) with overt 
hypothyroidism (TSH levels >10 μIU/L, and free 
thyroxine (fT4) levels <0.93 ng/dl). Normal ran-
ges in our laboratory are as follows: TSH, 0.27-
4.2 μIU/ l, fT4, 0.93-1.7 ng/dl. Hypothyroidism 

was due to thyroid surgery in 23 (43%) and Has-
himoto thyroiditis in 31 (57%) patients. Exclusi-
on criteria were: use of any drug that interferes 
with homocysteine metabolism (such as folic 
acid, vitamin B12, and B6 antagonists, oral con-
traception, anticonvulsants, thiazides, fibrate, an-
tifolates, anticonvulsant agents, tamoxifen, and 
theophylline), use of statins and anti-thyroid me-
dications, history of diabetes mellitus, pregnancy, 
cancer, anemia, renal disease (such as nephrotic 
syndrome, end stage renal failure), liver disease, 
familial hypercholesterolemia, chronic alcoholi-
sm and systemic illness (such as malabsorbtion 
syndromes, inflammatory bowel diseases). All 
patients were assessed for demographic characte-
ristics such as age, gender, body weight and body 
mass index. Informed consent was obtained from 
all patients. The study protocol was approved by 
the Regional Ethics Committee. 
Serum samples were taken from the patients for 
analysis of chemical parameters including ho-
mocysteine, total cholesterol, triglyceride (TG), 
high-density lipoprotein cholesterol (HDL), fa-
sting blood glucose, folic acid and vitamin B12 
levels in hypothyroid state before the treatment 
and euthyroid state after LT4 treatment. Normal 
ranges in our laboratory are: folic acid, 3-17 ng/
ml, vitamin B12, 220-940 pg/ml, homocysteine, 
0-15 µmol/L.
An initial dose of 25-50 mcg/d of LT4 was used 
and dose titration was adjusted according to the 
TSH levels every 6-8 weeks. Second blood anal-
ysis was done in euthyroid state, after 2–3 months 
of the treatment with LT4 in individualized doses.  
A fasting blood sample collected into an EDTA 
tube was used for the measurement of plasma 
homocysteine. Serum homocysteine concentra-
tion was measured by high-performance liqu-
id chromatography. Vitamin B12 and folic acid 
levels were measured by electrochemilumines-
cence immunoassay. The hormonal assessment 
included the measurement of serum TSH, and 
fT4, and was performed using Cobas e601 che-
miluminescent analyzer (Roche Diagnostics). 
Serum total cholesterol, HDL and TG were de-
termined enzymatically (Olympus Diagnostica, 
Lismeehan, Ireland). LDL was calculated with 
the Friedewald’s formula (15): LDL=total chole-
sterol-(HDL+TG/5). Serum creatinine was mea-
sured by an automated enzymatic method (Olym-
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pus Diagnostica, Ireland). Estimated glomerular 
filtration rate (GFR) was calculated using the 
4v-MDRD formula (170 x Scr-0.999 x age-0.176 
x (0.762 if female) x (1.180 if black) xSu-0.170 
x Alb+0.318) in both hypothyroid and euthyroid 
state. Normal ranges of GFR are 70-120 mL/min. 
The relation of homocysteine levels with age, 
body mass index, serum lipids, fasting blood glu-
cose, plasma folic acid, and vitamin B12 levels 
were also evaluated. 
Quantitative variables distributions were analy-
zed using Kolmogorov-Smirnov test. Parametric 
tests were applied when test results were normally 
distributed. When the quantitative variables had 
distribution different from normal, non-parametric 
tests were used. Parametric variables were des-
cribed as means±standard deviations (SD). Non-
parametric variables were presented as means, 
minimum-maximum. Qualitative variables were 
described as counts and proportions. For parame-
tric variables, ANOVA was applied to evaluate the 
differences among groups.  Comparison between 
groups of non-parametric variables was performed 
by using Kruskal-Wallis test. Multivariate analysis 
was performed in order to weight the burden of 
confounding factors on results (TSH, BMI, vita-
min B12, folic acid, lipids).  A p value <0.05 was 
considered as statistically significant. 

RESULTS 

A total of 54 (male/female=7/47) patients were 
enrolled in this study. Mean age was 46.5±11.9 
(range 20-75) years. Serum homocysteine, lipid 
levels and renal functions were evaluated in pati-
ents with hypothyroidism. Second blood analysis 
was done in euthyroid state, after 3–6 months of 
treatment with LT4 in individualized doses (Ta-
ble 1). Mean homocysteine levels in patients with 
hypothyroidism before the treatment (9.67±5.24 
µmol/L) were significantly higher than in eut-
hyroid state (8.16±3.38 µmol/L, p=0.038). The 
mean levels of serum creatinine were higher and 
calculated GFR values were lower before the 
treatment. Following LT4 replacement, serum 
creatinine decreased with an increase in GFR. 
GFR was increased for about 13% with LT4 re-
placement (Figure 1). After recovery of thyroid 
functions with LT4 replacement, serum folic acid 
levels significantly increased (p=0.017) although 
vitamin B12 levels were not changed.

The correlations between plasma homocysteine/
GFR and other parameters in hypothyroid pati-
ents before the treatment were summarized at 
Table 2. A negative correlation between GFR and 
age, serum TSH and fT4 levels was found. No 
correlation was found between GFR and BMI, 
vitamin B12, and folic acid levels. Furthermore 
there was no significant correlation between ho-
mocysteine and BMI, folic acid and vitamin B12 
levels. There was a correlation between homocy-
steine and GFR, but not statistically significant 
(p=0.07). However, a significant positive corre-
lation between homocysteine and both TSH and 
creatinine was demonstrated.
The mean serum levels of total cholesterol, LDL 
and HDL cholesterol were significantly higher in 
the state of hypothyroidism than euthyroidism. 
After the treatment with LT4 serum total cho-
lesterol, LDL and HDL cholesterol levels stati-
stically significant decreased without statin trea-
tment (Table 1). There was a positive correlation 

Characteristic Hypothyroid 
state Euthyroid state p

BMI (kg/m2) 30.05 ± 5.05 29.79 ± 4.98 0.013*
Body Weight (kg) 78.73 ± 15.12 78.13 ± 14.93 0.026*
TSH (μIU/ l) 37.05 ± 34.15 2.32 ± 1.55 <0.001*
fT4  (ng/dl) 0.64 ± 0.33 1.31 ± 0.29 <0.001*
Creatinine (mg/dl) 0.78 ± 0.23 0.68 ± 0.13 <0.001*
Homocysteine (µmol/l) 9.67 ± 5.24 8.16 ± 3.38 0.038*
BUN (mg/dl) 13.22 ± 4.17 12.55 ± 3.60 0.073
GFR (mL/min/1.73m2) 98.42 ± 24.32 111.48 ± 20.79 <0.001*
Total-C (mg/dl) 227.75 ± 56.56 196.92 ± 36.34 <0.001*
LDL- C (mg/dl) 140.97 ± 45.32 115.37 ± 33.01 <0.001*
HDL- C (mg/dl) 52.94 ± 16.35 48.83 ± 15.72 0.001*
Triglyceride (mg/dl) 165.44 ± 94.75 164.25 ± 126.47 0.939
Vitamin B12 (pmol/l) 317.46 ± 167.29 380.66 ± 294.66 0.092
Folic acid (ng/ml) 7.61 ± 2.76 8.53 ± 3.19 0.017*

Table 1. Clinical and laboratory characteristics of patients in 
hypothyroid and euthyroid state.

*p<0.05; BMI, body mass index; TSH, thyroid stimulating hormone; 
fT4, free thyroxine; GFR, glomerular filtration rate; BUN, blood urea 
nitrogen; LDL, low-density lipoprotein cholesterol; HDL, high-densi-
ty lipoprotein cholesterol 

Figure 1. The GFR values of patient group in euthyroid and hy-
pothyroid state. Mean GFR was increased for about 13% with 
LT4 replacement (p<0.001)
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between homocysteine and total cholesterol and 
LDL cholesterol (p=0.027, p=0.048, respective-
ly; Table 2). Moreover, a strong negative asso-
ciation between GFR and total cholesterol, LDL 
and TG levels was indicated (p=0.005, p=0.004, 
and p=0.017, respectively; Table 2). After the 
LT4 replacement, we did not find any correlation 
between serum lipids levels and homocysteine 
levels, GFR values in euthyroid state. A positi-
ve correlation with homocysteine levels and total 
cholesterol, LDL in patients with overt hypot-
hyroidism was demonstrated. This correlation 
became non-significant after LT4 replacement.
A multiple linear regression model was used to 
identify independent predictor of homocysteine 
levels and GFR. The linear regression model with 
stepwise selection process showed that only TSH 
levels were significantly and independently asso-
ciated with homocysteine (p=0.005) and GFR 
(p<0.001) in the patients with hypothyroidism.

DISCUSSION 

The present study showed that patients with overt 
hypothyroidism had had higher serum homocy-
steine, creatinine and lipid levels than euthyroid 
state. Serum homocysteine levels of the patients 
with overt hypothyroidism significantly decreased 
with L-thyroxine treatment. This study revealed 
positive relationship between hypothyroidism and 
both hypercholesterolemia and hyperhomocystei-
nemia. Elevated homocysteine levels may have a 

multiplicative effect on cardiovascular risk factors 
in patients with hyperlipidemia and hypertension 
(2, 16, 17). Evidence from epidemiological studi-
es suggested an increased risk for venous throm-
bosis with elevated homocysteine concentrations 
(4, 9, 18). Due to atherosclerotic lipid profile, the 
patients with hypothyroidism have suffered from 
cardiovascular morbidity. Moreover, McQuade et 
al. (3) showed that not only overt hypothyroidism 
but also moderate subclinical hypothyroidism are 
associated with increased risk of coronary heart 
disease and it was suggested that the patients with 
moderate subclinical patients should be treated 
with thyroid replacement therapy.
Several studies indicated that overt hypothyroidi-
sm was associated with increased serum homocy-
steine concentrations and also, with LT4 replace-
ment, homocysteine levels were normalized (19, 
20). Our study confirmed the previous data, the 
patients with overt hypothyroidism had higher 
homocysteine levels and after normalization of 
thyroid functions, homocysteine levels decreased 
significantly. In the largest published study on 
plasma homocysteine and hyperthyroidism, nor-
malization of thyroid status was associated with 
a significant increase of homocysteine; in corre-
lation analysis, a significant correlation with fT4 
was observed (21). Experimental studies have 
shown that the activity of flavoprotein methyle-
ne tetrahydrofolate reductase (MTHFR), the en-
zyme that participates in folic acid metabolism, 
is influenced by thyroid status (11, 22). Hepatic 
activity of MTHFR is increased in hyperthyro-
id state and decreased in hypothyroid state. This 
mechanism could explain the changes in plasma 
homocysteine levels in the patients with thyroid 
dysfunction and alternations after treatment.
Thyroid hormones influence renal blood flow, 
GFR, and the function of many transport systems 
along the nephron, and sodium and water home-
ostasis (6, 23). These effects are related to the se-
verity of thyroid dysfunction. Our study demon-
strated that hypothyroidism was associated with 
low GFR and after the normalization of thyroid 
functions GFR increased for 13% percent. More-
over, serum TSH levels were found as significant 
and independent variable associated with GFR in 
the present study.
Kidney is the major site for the removal and 
metabolism of homocysteine (24). Even a mild 

Characteristic
Homocysteine GFR (MDRD) 
r p r p

Age -0.017 0.904 -0.446 <0.001*
Body Weight -0.122 0.392 0.137 0.323
BMI 0.203 0.153 0.052 0.706
TSH 0.442 <0.001* -0.539 <0.001*
fT4 -0.294 0.036* -0.382 0.004*
BUN 0.161 0.258 -0.769 <0.001*
Creatinine 0.346 0.013* -0.805 <0.001*
GFR -0.255 0.070 ---- ----
Homocysteine ---- ---- -0.255 0.070
Vitamin B12 -0.264 0.064 0.005 0.974
Folic acid -0.232 0.113 0.092 0.525
Total-C 0.337 0.027* -0.386 0.005*
LDL-C 0.303 0.048* -0.397 0.004*
HDL-C 0.258 0.094 0.243 0.080
Triglyceride -0.061 0.696 -0.329 0.017*

Table 2. Correlations between serum homocysteine levels, 
GFR and other parameters in hypothyroid patients before 
treatment. 

r: pearson correlation. BMI, body mass index; TSH, thyroid stimu-
lating hormone; fT4, free thyroxine; GFR, glomerular filtration rate; 
BUN, blood urea nitrogen; LDL, low-density lipoprotein cholesterol; 
HDL, high-density lipoprotein cholesterol; *p<0.05



Medicinski Glasnik, Volume 10, Number 2, August 2013

352

reduction in GFR leads to increased levels of ho-
mocysteine (25). A positive correlation between 
homocysteine and serum creatinine concentrati-
ons was reported previously. In our study, serum 
creatinine and homocysteine levels were elevated 
in overt hypothyroidism and after achieving eu-
thyroid state with LT4 treatment, both of these 
levels were decreased significantly. Also we fo-
und a strong correlation with homocysteine and 
creatinine levels. 
It was demonstrated that serum total cholesterol 
and LDL levels were significantly decreased wit-
hout statin treatment after the treatment with LT4 
(26). As shown by the previous reports, high TSH 
is associated with deleterious changes in serum 
lipids as risk factors for atherosclerosis and co-
ronary heart disease (27). Thyroid hormones are 
well known to have effects on the transport of 
the plasma lipoproteins and stimulate LDL re-
ceptor activity and in this way, cholesterol and 
LDL typically accumulate in plasma of patients 
with hypothyroidism (27). Danese et al. (28) re-
viewed the results of the total of 13 studies about 
LT4 effect on lipids in mild thyroid failure. In this 
review decreased serum total cholesterol concen-
tration was reported in 11 of 13 studies, whereas 
decreased serum LDL cholesterol concentration 
was reported in 7 of 9 studies. 
Our results suggest that there was a positive 
correlation between serum lipids (total choleste-
rol and LDL) and homocysteine. Moreover, we 
showed a strong negative association between 
GFR and total cholesterol, LDL and TG. After 
normalization of thyroid functions with LT4 re-
placement the correlation between serum lipids 
and GFR had lost the significance. According to 
our knowledge there was limited data about this 
subject in the literature. 

In this study there was no relationship between 
homocysteine and vitamin B12 levels. Vitamin 
deficiency leads to reduced remethylation and 
elevated serum homocysteine. In hypothyroid 
patients, there were different reports, some stu-
dies demonstrated reduced (6, 29) while others 
reported unchanged levels (24) of vitamin B12. 
Some guidelines recommend supplementation 
of folic acid and B group vitamins or water solu-
ble vitamins in people with kidney disease (30, 
31). However, in the large systematic review by 
Jardine et al. (32) folic acid based homocyste-
ine lowering treatment did not prevent cardio-
vascular events and mortality, requirement for 
dialysis treatment, or access thrombosis. It has 
been reported that hypothyroid patients have 
lower folic acid levels (6, 24), and concluded 
that homocysteine in hypothyroidism is associ-
ated with altered folic acid status. Similarly, in 
the hypothyroid state, the folic acid levels were 
lower than in the euthyroid state and increased 
after treatment in our study.
In conclusion, the hypothyroid state was associ-
ated with increased serum homocysteine, lipids, 
and creatinine concentrations. The improvement 
of these parameters with LT4 replacement may 
be associated with the lower risk for atheroscle-
rotic cardiovascular diseases in patients with hy-
pothyroidism. Further studies will be necessary 
to clarify the atherosclerosis-hypothyroidism re-
lation.
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ABSTRACT 

Aim To investigate differences in the number of autopsies and ca-
uses of deaths affected by spiritual factors and concentration du-
ring Ramadan and to compare the results from two cities, Ankara 
and Bursa.

Methods Autopsies performed in morgue departments of the Co-
uncil of Forensic Medicine, Ministry of Justice, in Ankara and Bur-
sa during Ramadan and non-Ramadan (control) months between 
2003 and 2006 were retrospectively investigated for age, sex, cau-
se of death, manner of death and blood toxicological analyses. 

Results The number of autopsies was significantly higher in Ra-
madan months than in the control months in Bursa, but low and 
insignificant in Ankara. A significant decline in traumatic deaths 
was observed during Ramadan (p< 0.05). 

Conclusion During Ramadan, while rates of homicidal deaths dis-
played a relatively steep decline in females, the rates of homicide 
were increased in males. This might be due to a decrease in natural 
deaths and accidents. To make further comments, conducting stu-
dies evaluating detailed socio-demographic features and assessing 
relevant psychological states of the victims can be beneficial.

Key words:  traumatic death, autopsy, seasonal variations
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INTRODUCTION

Forensic autopsy is generally performed in cases 
of violent deaths such as homicides, suicides and 
accidents, and also sudden, unexpected and suspi-
cious deaths. Physicians who perform necropsies 
should evaluate cases completely (1). Whether se-
asonal or monthly changes occur in the incidence 
of violent deaths has been an interesting subject of 
research.  Several studies from India, Columbia, 
Finland, Russia and Japan have revealed seasonal 
variations in homicidal, suicidal and natural deat-
hs. When they peak varies from country to country 
(2-8). Ramadan is a period of worship for Muslims 
which lasts for 29 or 30 days according to Lunar 
calendar and during which Muslims refrain from 
eating, drinking and sexual intercourse from dawn 
to sunset. According to Gregorian calendar, every 
year Ramadan comes 10 days earlier than the pre-
vious year. To our knowledge, there have not been 
any studies investigating possible changes in the 
nature and the number of forensic deaths in dif-
ferent seasons. Ankara and Bursa are developed, 
industrialized and the most populated two cities of 
Turkey. Ankara is the capital metropolitan city of 
Turkey which has different demographic characte-
ristics from Bursa. In this study, changes in the in-
cidence of forensic deaths in the month of Rama-
dan relative to control months were investigated, 
and data from Ankara and Bursa were compared.

MATERIAL AND METHODS 

In this study, autopsies performed in Group Pre-
sidency of Morgue Specialization Department of 
the State Institute of Forensic Medicine of Anka-
ra and Bursa cities during 4-year period between 
2003 and 2006 in Ramadan, and non-Ramadan 
(control) months were retrospectively analyzed. 
The number and rate of autopsies, age, gender, 
cause and manner of death, and hematotoxicolo-
gical analyses were evaluated. This study requ-
ired a seasonal analysis of autopsies. Ramadan 
Group included Ramadan months of the four 
years, i.e. 2003, 2004, 2005 and 2006. Control 
months corresponded to one-month periods of 
the same years following Ramadan (Table 1).
Statistical analyses were performed by using chi-
square test, t-test and one way ANOVA. This inve-
stigation was conducted with the permission obtai-
ned from the Scientific Research Committee of the 
Presidency of Council of Forensic Medicine. 

RESULTS 

From 2003 and 2006, totally 3831 autopsies in 
Ankara, and 3187 in Bursa cities were conducted, 
of which 486 (288 in Ankara, and 198 in Bursa) 
performed in the month of Ramadan, and 582 (313 
in Ankara, and 269 in Bursa) performed in the con-
trol months were analyzed retrospectively. 

Years Ramadan group Control group
2003 October 27 November 24 November 27 December 26 
2004 October 15 November 13 November 16 December 14
2005 October 5 November 2 November 6 December 4 
2006 September 24 October 22 October 27 November 24 

Table 1. Time interval s investigated in Ramadan and control 
groups

No (%) of cases
Ankara Bursa Ankara & Bursa

Years Ramadan p Ramadan p Ramadan p
2003 58 (11.9) 0.280 48 (9.9) 0.043 106 (21.8) 0.023
2004 66 (13.6) 0.393 33 (6.8) 0.008 99 (20.4) 0.036
2005 77 (15.8) 0.384 60 (12.3) 0.129 137 (28.2) 0.149
2006 87 (17.9) 0.488 57 (11.7) 0.406 144 (29.6) 0.408
Total 288 (59.3) 0.071 198 (40.7) 0.002 486 (100) 0.000

Table 2. Counts and percent of cases for the month of Ram-
adan in Ankara and Bursa during the 2003-2006

A significant decrease in autopsies in the month 
of Ramadan was noted. Without considering the 
impact of the years, although statistical analysis 
indicated a lower rate of autopsies in the month 
of Ramadan in Bursa, no significant difference 
was found for Ankara. When both cities were 
considered in combination, a significant drop in 
the rates of autopsies performed in the month of 
Ramadan was detected (Table 2).

A comparison of autopsies in Ankara and Bursa 
between years showed a significant difference in 
the number of autopsies during the Ramadan in 
Bursa between 2004 and 2006. Regardless of the 
year, comparatively decreased rates of autopsies 
were seen in Bursa. Generally speaking, as seen 
in Table 3, the number of autopsies performed 
was significantly lower in Bursa than in Ankara. 
When 28 cases aged < 1 year, 13 cases whose age 
was undetermined and four cases whose both age 
and gender could not be identified (which amo-
unted to 45 cases) were excluded, the mean age 
of all the cases was 42.39 ± 19.92 years. Mean 
ages of the cases in Bursa and Ankara were 43.10 
± 20.87 and 41.80 ± 19.11 years, respectively. 
Mean ages of the autopsied cases in the month 
of Ramadan and the control months were 42.49 
± 19.20, and 42.30 ± 20.51 years, respectively. 

Canturk et al. Deaths in Ramadan



Medicinski Glasnik, Volume 10, Number 2, August 2013

356

Mean ages of the cases dying from traumatic and 
natural causes were 39.44 ± 18.78 and 48.20 ± 
21.83 years, respectively. T-test demonstrated 
that the mean age of the cases dying from tra-
umas were significantly lower than that of the 
cases dying from natural causes with 95% con-
fidence interval. 
Gender and age groups of the cases were not in-
dependent of each other. The incidence of autop-
sies in females was lower than that of the male 
population, and a significant difference was fo-
und between genders in the number of autopsies 
in different age groups (p= 0.006). 
Autopsies revealed that 376 cases died of natural 
causes and 692 cases died of traumatic causes. 
When traumatic deaths in Ramadan were com-
pared with those in control months, a significant 
decrease in the traumatic death rate was detected 
in Ramadan (p= 0.003). A significant difference 
was found between male and female decedents in 
the Ramadan and control groups (p= 0.000). 

opiate active substance 3,4 methylenedioxy-N-
methylamphetamine (MDMA) in three cases, 
opiate and cannabinoid in two cases, opiate and 
ethanol in two cases, ethanol and cannabinoid in 
three cases and ethanol and methanol in two ca-
ses were detected. Hematotoxicological analyses 
showed toxic substances in 113 (54.1%) cases in 
the control group and in 96 (45.9%) cases in the 
Ramadan group. The distribution of substances 
detected in blood samples of the cases in the Ra-
madan, and control groups is presented in Table 
5. In Bursa toxic substance use during the month 
of Ramadan significantly decreased (p= 0.028). 

DISCUSSION

In almost every country in the world, mortality 
rates display seasonal patterns depending on the 
cause, manner and scene of death (9). A correla-
tion between seasonality and death is generally 
known to exist in many countries and regions. 
Numerous studies on the seasonal frequency of 
many causes of death such as cardiac, respiratory 
and infectious diseases in the countries within the 
middle latitude zone have been performed (10). 
Regional properties, climate, environmental con-
ditions, socioeconomic status and demographic 
characteristics should be considered in the evalu-
ation of the seasonal impact (9, 10).

No (%) of cases
Years Ankara Bursa p
2003 58 (54.7) 48 (45.3) 0.382
2004 66 (66.7) 33 (33.3) 0.001
2005 77 (56.2) 60 (43.8) 0.171
2006 87 (60.4) 57 (39.6) 0.015
Total 288 (59.3) 198 (40.7) 0.000

Table 3. Comparison of autopsy rates in Ankara and Bursa 
during the months of Ramadan

No (%) of cases

Manner of death
Control Group Ramadan Ramadan & Control

Females Males Total Females Males Total Females Males Total
20 (3.4) 68 (11.7) 88 (15.2) 27 (5.6) 71 (14.7) 98 (20.2) 47 (4.4) 139 (13.1) 186 (17.5)
47 (8.1) 114 (19.7) 161(27.8) 31(6.4) 75 (15.5) 106 (21.9) 78 (7.3) 189 (17.8) 267 (25.1)

Natural death 46 (7.9) 158 (27.2) 204 (35.2) 40 (8.3) 128 (26.4) 168 (34.7) 86 (8.1) 286 (26.9) 372 (35.0)
Homicide     17 (2.9) 110 (19.0) 127 (21.9) 9 (1.9) 103 (21.3) 112 (23.1) 26 (2.4) 213 (20.0) 239 (22.5)
TOTAL  130 (22.4) 450 (77.6) 580 (100.0) 107 (22.1) 377 (77.9) 484 (100.0) 237 (22.3) 827 (77.7) 1064 (100.0)

Table 4. Distribution of causes of death in the Ramadan and control groups

No (%) of cases
City Substance used Control Ramadan Total
Ankara           (-) 247 (41.1) 212 (35.3) 459 (76.4)

Ethanol 63 (10.4) 73 (12.1) 136 (22.6)
Methanol 1 (0.2) 0 1 (0.2)
Opiates 1 (0.1) 1(0.17) 2 (0.3)
Mixture Substance 1 (0.2) 2 (0.3) 3 (0.5)

Total 313 (52.1) 288 (47.9) 601 (100)
Bursa           (-) 222 (47.5) 178 (38.1) 400 (85.7)

Cannabinoid met. 1 (0.2) 5 (1.07) 6 (1.3)
Ethanol 38 (8.1) 11 (2.4) 49 (10.5)
Methanol 2 (0.4) 3 (0.6) 5 (1.07)
Opiates 1 (0.2) 0 1 (0.2)
Mixture Substance 5 (1.1) 1 (0.2) 6  (1.3)

Total 269 (57.6) 198 (42.4) 467 (100%)

Table 5.  Distribution of toxic substances used in Ankara and 
Bursa in Ramadan and control groups

Suicidal attempts rates increased in the months 
of Ramadan for both genders.  In the months of 
Ramadan, murderous acts were much less frequ-
ently seen in females than in males (Table 4). 
Cardiovascular diseases which caused death in 
55% of cases of natural deaths were acute myo-
cardial infarction (n=93), heart failure (n=44) and 
cardiac tamponade (n=9). 
In hematotoxicological analyses, no active su-
bstances were detected in the blood samples of 
859 cases. However, active ingredients such as 
cannabinoid derivative tetra-hydro cannabinol 
(THC) in six cases, ethanol in 185 cases and 
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Diyarbakır Institute of Forensic Medicine re-
ported that 84.19% autopsies performed in 2008 
showed traumatic deaths with a mean age of 
28.1±19 years and a male to female ratio of 2.08 
(11). In Istanbul during the period of 3 years, the 
mean age of 160 autopsied cases of traumatic de-
aths was 32.9±15.6 years with a male to female 
ratio of 3.57 (12). In various studies on trauma-
tic deaths from other countries, mean ages of the 
decedents ranged between 42 and 46 years. The 
male to female ratio was reported to be 1.86 in 
one study but, this ratio varied from 2.23 to 2.86 
in other studies (13-17). In this study, the mean 
age of the traumatic deaths was significantly 
lower than that of the natural deaths. 
In this study, the incidence of autopsies on fe-
males was lower than that of autopsies on males. 
The mean age of traumatic deaths was low with a 
higher male to female ratio when compared with 
the results of the studies performed in other coun-
tries (2,3,7). This difference can be explained by 
the younger population in Turkey in comparison 
with populations of many other Western countri-
es, and still lower rates of involvement of women 
in social life activities (3,5).
Compared with the control group, a significant 
decrease in the rate of traumatic deaths in the 
months of Ramadan was detected in this study. 
However, the incidence of suicides relatively in-
creased in the months of Ramadan for both sexes, 
being more strikingly among females. Compared 
with the non-Ramadan months, this increase in 
the incidence of suicidal attempts in almost all 
months of Ramadan during the study period of 
4 years which corresponded to autumn suggests 
the presence of another factor apart from seasonal 
changes (7, 18-20). Since detailed socio-econo-
mic data could not be found in necropsy files of 
the cases, it is difficult to comment on this subject. 
In this study, the incidence of suicidal attempts 
might have increased because of elevated stress 
between the end of September and December.
According to research, rates of suicides varied 
among countries, and the highest rates were en-
countered in developed countries (7,21). A much 
greater number of males were victims of suicidal 
attempts. These rates were influenced by factors 
such as occupation, ethnicity, psychiatric disea-
ses, substance abuse, personality disorders and 
family history (22). 

In studies performed in Finland, a strong seasonal 
impact on the incidence of suicidal attempts and a 
highest risk of suicides during spring months were 
reported (23,24). An investigation performed in 
Italy revealed that the number of suicides reached 
its peak in February, and made a second peak in 
June and July. The highest number of suicides 
occurred during hours of 08.31 -12.30. At Nagpur 
University in India, (4.2 %) cases of homicide and 
(19. 5%) suicidal deaths were detected (2). 
In the present study, during the months of Rama-
dan, the incidence of homicides declined greatly 
among women whereas the incidence of homici-
des in men increased.  Even though, the number 
of homicides decreased during Ramadan, there 
was a considerable increase in all-cause mortali-
ties detected during these months. The incidence 
of suicidal and murderous attempts is increasing 
in the whole world (2,3,8). Every year homicides 
and suicides are responsible for the death of near-
ly one million people. Besides, annually, 2.5 mi-
llion people lose their lives because of accidents, 
burns, drowning in water, poisoning, falls from a 
height, and natural disasters (2).
In this study, although no significant differences 
could be found in the incidences of homicides 
and suicides between Ramadan and control mon-
ths, the number and relative rates of murderous 
deaths decreased in females, whereas the rate of 
murderous deaths increased in males. This incre-
ase in the rate of murdered males suggests that 
they are involved in social life activities more 
predominantly than females, which might have 
increased the risk of murders of males. 
There have been studies which indicate a signi-
ficant association between traumatic events and 
alcohol consumption (25-28). In this study, al-
though there was a remarkable decrease in toxic 
substance use during the months of Ramadan es-
pecially in Bursa, the incidence of traumatic de-
aths was higher in cases found to have increased 
blood levels of toxic substances on postmortem 
analyses, which is consistent with the literature. 
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ABSTRACT 

Aim To determine prevalence of depression symptoms in doctors 
in the Zenica-Doboj Canton and establish whether there is any dif-
ference in the prevalence between doctors employed at the Canto-
nal Hospital Zenica and doctors working in health care centers. 

Methods The completed research was of a projective-descripti-
ve character. The research included 200 examinees, 100 doctors 
employed at the Cantonal Hospital in Zenica and health care cen-
ters.  The research was conducted in the period between May and 
July 2008. A questionnaire designed for this purpose, Beck’s De-
pression Inventory (BDI), Hamilton Rating Scale for Depression 
(HAM-D), Occupational Stress Questionnaire (OSQ), Work Abili-
ty Index (WAI) were used in the study. 

Results The research confirmed that 68 (34%) examined doctors 
had mild depressive disorders. The number of examinees with 
mild depressive disorders in the Cantonal Hospital was slightly 
higher compared to those employed in health care centers. The 
number of females with such disorders was twice as higher than 
males. It has been found that 42 (21%) examinees had sick leave 
caused by this disease. Such examinees did not have adequate help 
and support by their superiors and they are not satisfied with the 
state of interpersonal relations. 

Conclusion The research data clearly indicate that there is a signi-
ficant percentage of doctors with depressive disorders in the area 
of Zenica-Doboj Canton, and their work ability is diminished due 
to depressive disorders. The achieved results correspond to similar 
researches conducted in our country and worldwide.

Key words: depressive disorder, stress, hospital
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INTRODUCTION

Depression is one of the most common medical 
problems today (1) and as such is common even 
among doctors. When a doctor listens to a depre-
ssive patient, she/he recognizes his own symp-
toms of depression (2). As the doctor is not able to 
accept that she/he is depressed, she/he often denies 
the patient’s depression symptoms (2). In order to 
be sure, she/he refers the patient to have the basic 
laboratory tests done, which are generally normal 
(2). The depressive patient does not receive needed 
assistance and the doctor keeps convincing himself 
that nowadays everybody is depressive anyway, 
and his depressive condition is not a disease but 
simply a modern ‘’psychical standard’’ (2). 
Comorbidity of depressive disorders frequently 
occurs with anxiety disorders (3); a significant link 
of increased stress, anxiety and depression with 
cardiovascular diseases has been found too (4).
Depressive disorder is three times more common 
among first-degree relatives. Depressive disor-
ders are twice more common in adolescents and 
adult women than in adult men. Before puberty 
the disease is equally distributed between the 
sexes (5). Epidemiologic researches have shown 
that the depression occurs twice more frequently 
in women than men (6). 
According to the World Health Organization 
(WHO) depression is ranked forth on the list of all 
registered diseases and it is estimated that in 2020 
it will be ranked second among the issues of pu-
blic health (7). Depression takes the first place as 
a cause of work incapacity in the world (8). About 
15% of depressive patients commit suicide (9). 
Mass traumatization caused by the recent war in 
Bosnia and Herzegovina led to a significant incre-
ase in the occurrence of depressive disorders in our 
country (10). Brain activity is changed in depressi-
on. Many causes are known to be responsible for 
such changes.  Changes in brain activity can be 
partly explained by genetic factors inherited from 
parents (11). Also, changed brain activities can be 
a result of organic diseases such as endocrinologi-
cal diseases (11). Stress is also an important factor, 
particularly if it is intensive and long-lasting (10). 
The diagnosis of depression disorder is made on 
the basis of agreed diagnostic criteria to determine 
the presence of a depressive episode in accordance 
with the diagnostic manual DSM – IV(12) or the 

International Classification of Diseases ICD – 10 
(13). Depressive disease is diagnosed depending 
on a course of the disease and specific features of 
the clinical presentation and duration of depressi-
ve episodes, and based on agreed criteria (13). 
Depression is also a common disorder among 
medical staff due to enormous stress related to 
the work they are doing. Doctors are focused 
on patients’ health, while their own health takes 
lower priority (10,14). 
A research conducted in the Clinical Centre of 
Tuzla shows that depression symptoms are fo-
und in 43 (29%) examined doctors. Along with 
examined stressors, sex and specialist status of 
examinees affect the appearance of depression 
symptoms. Women and residents are more prone 
to getting depression symptoms (14). Depressi-
on is one of the most spread diseases nowadays, 
which can be confirmed by numerous researches 
conducted worldwide (1). 
The aim of this study was to establish prevalence 
of depression symptoms in doctors in the area of 
Zenica-Doboj Canton and find out if there is a 
difference in the prevalence of depression symp-
toms in doctors employed at the Cantonal Hospi-
tal of Zenica and doctors working in health care 
centers in Zenica-Doboj Canton. 

EXAMINEES AND METHODS

The research was prospective, comparative, epi-
demiological and descriptive.  
The examined group comprised 200 males and 
females, 100 of them being doctors from the 
Cantonal Hospital Zenica (out of the total of 178 
doctors, as an experimental (E) group), and 100 
examinees were doctors working in health care 
centers at the territory of Zenica-Doboj Canton 
(out of the total of 348 doctors, as a control (C) 
group). The examinees were randomly selected. 
The questionnaire and tests used in the research 
were  Beck’s depression inventory (BDI) (15). 
Hamilton’s Rating Scale of Depression (HAM-D) 
(16), questionnaire on stress at work  (OSQ) (17), 
and Work Ability Index  (WAI) (18). 
The research was conducted in the Cantonal Hos-
pital Zenica and health care centers in the territory 
of Zenica-Doboj Canton (Zenica, Žepče, Zavidovi-
ći, Maglaj, Tešanj, Visoko and Breza). The exami-
nation was done in the period May – July 2008. 
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An approval was obtained from the Council of 
the Group of Biochemical and Medical Sciences 
of the Tuzla University. 
The data were collected applying the survey te-
chnique with questionnaires and scales. The exa-
minees were informed about the purpose of the 
research and their consent was obtained and con-
firmed with their signatures.
The examinees were not requested to sign the-
ir names on the questionnaires, therefore the-
ir identity was protected and the survey was 
anonymous. 
During the research the following items was mo-
nitored: psychical and somatic symptoms of de-
pression, sex, age, marital status, functioning at 
work, tobacco use, consumption of alcohol. 
Standard descriptive statistical methods were 
used for statistical processing of results. For 
testing statistical significance of difference of 
selected variables t-test and χ2-test were used. 
For correlation analysis non-parametric Spear-
man correlation test was used – statistical signi-
ficance of result differences was tested at the 
level p=0.05.

RESULTS

During the survey conducted in the period May 
– July 2008 in health care centers in Zenica-Do-
boj Canton and the Cantonal Hospital Zenica 
there were 116 (58%) females. The average age 
of examinees was 46.65. While questioning abo-
ut stress at work it was found that 40% of doc-
tors in the experimental group and  21% in the 
control group felt stress and such kind of burden 
to some extent, fairly or to a great extent. The 
difference was statistically significant in favor 
of doctors employed at the Cantonal Hospital 
(p=0.011)  (Table 1).

There was no adequate assistance and support 
from the management, on the contrary, a num-
ber of employees was exposed to stressful situ-
ations by their superiors. The difference in pro-
viding assistance and support by superiors was 
statistically significant in favor of employees 
in the health care centers (p=0.042). Fourty 
two percent of examinees in the experimental 
group and 24% in the control group consider 
their work physically fairly hard or very hard 
(p=0.001). In 43% of cases in health care cen-
ters and 24% of cases in the Cantonal Hospital 
doctors had to rush fairly or constantly in or-
der to finish their work (p=0.030). Knowledge 
and expertise can be used by 24% of doctors 
in experimental group, and barely or to some 
extent by 25% of doctors from the control gro-
up. (p=0.230). It was found that  25% of doctors 
in the Cantonal Hospital and 15% in health care 
centers were not satisfied with interpersonal re-
lations at work, whereas 24% examinees in the 
experimental and 23% in the control group be-
lieved that interpersonal relations were neither 
bad nor good (p=0.230).
It was found that 21% of doctors had been on 
sick leave. Twenty three percent of doctors 
were neither satisfied nor dissatisfied or rather 
dissatisfied with their current job, 10% of exa-
minees in the experimental group and 18% in 
the control group were neither dissatisfied nor 
satisfied or rather dissatisfied with their current 
life (p=0.042). 
According to the Hamilton’s Rating Scale of 
Depression, depression was found in 68 (34%)  
examinees (Figure 1), with the domination of 

No (%) of examinees

Question/answers Hospital Health Care 
Centre Total

Stress is a situation when a person feels tense, upset, nervous or anxi-
ous or does not sleep at night because his mind is too tense. Have you 
felt that kind of stress in the last few days?
Not at all     2  (21.0)   23   (23.0)   44  (22.0)
A bit   39  (39.0)   56  (56.0)   95  (47.5)
To a certain extent   31  (31.0)   11  (11.0)     2  (21.0)
A lot     8    (8.0)     8   ( 8.0)     6    (8.0)
Very much     1    (1.0)     2    (2.0)     3    (1.5)
Total 100  (100.0) 100  (100.0) 200  (100.0)

Table 1. Appearance of stress

Figure 1. Distribution of examinees according to the Hamil-
ton’s Rating Scale of Depression
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slight depression, 66 (33%). Among the exami-
nees with depressive disorders there were twi-
ce as many females, 47 (69%) than males, 21 
(31%). Out of the total number of doctors with 
depressive disorders, 38 (56%) of them were 
employed in the Cantonal Hospital, whereas 
30 (44%) in health care centers (Figure 2). The 
average age of doctors with depressive disor-
ders was 46.44 ± 8.829, while the average years 
of experience were 18.81 ± 9.777. 
The examination of the current work capacity as 
compared with physical demands of the doctor’s 
profession found that in 39 (57%) examinees the 
work capacity was average and in 13 (19%) rat-
her bad.

DISSCUSSION 

The gender distribution of examinees with de-
pressive disorders indicates that there were twi-
ce as many female examinees than males, which 
corresponds to similar researches (6). The avera-
ge age of the examinees was 46.65. Employees 
exposed to stressful working conditions daily and 
continuously were more at risk of developing a 
depressive disorder. By examining stress at work 
it was found that 40% of doctors in the experi-
mental and 21% in the control group were ex-
posed to stressful conditions at work every day  
in favor of the doctors working at the Cantonal 
Hospital. Frequent causes of stress at work, whi-
ch may lead to depressive disorders include fa-
tigue, high number of working hours, overtime, 
inability to influence the working conditions and 
methods, fear from losing the job, lack of sup-
port and assistance by supervisors and feeling 
that their capacities are not sufficiently used (21). 
This research has demonstrated that there was no 
adequate assistance and support of supervisors, 
on the contrary, a certain number of employees 
was exposed to stressful situations by their su-
pervisors. The difference in providing assistan-
ce and support by supervisors was statistically 
significant in favor of employees of health care 
centers As far as inability to influence the wor-
king conditions related to doctors is concerned, 
it was established that 60% of examinees from 
the hospital and 70% of examinees in health care 
centers can influence situations at work affecting 
them to a certain extent, very little or not at all. 

A high percentage of doctors with depressive 
disorders were treated inadequately as they took  
lower doses than the therapeutic ones and they 
stoped the treatment with antidepressants much 
earlier (3,22,23), which was also found in this 
study. Depression and cardiovascular diseases 
are the two leading causes of permanent work in-
capacity (24). This research found that a number 
of examinees had problems with cardiovascular 
and other somatic diseases. Persons who are on 
sick leave due to depressive disorders want to 
stay at home much longer than persons on sick 
leave due to other health problems. They have a 
growing risk of maintaining bad heath (25,26). 
The research has shown that 21% of examinees 
were on sick leave due to illness. 
The study has found that 34% examinees su-
ffered from depressive disorders. Out of the 
total number of the examinees with symptoms 
of depression 56% of them were employed at 
the hospital and 44% at the health care centers. 
The achieved results correspond to the research 
conducted worldwide and at the Tuzla Clinic 
in Bosnia and Herzegovina (14). Examinees 
with a mild form of depression dominated in 
the sample.  Average age of the examinees with 
depressive disorders was 46.44 years, which is 
in line with findings of other studies conducted 
worldwide and in our country when it comes 
to the average age when depressive disorders 
occurs (19).
In conclusion, the research data clearly indicate 
that there is a significant proprotion of doctors 
with depressive disorders in Zenica-Doboj Can-
ton, and their work ability is diminished due to 
depressive disorders. This alarming fact should 
be taken into account while creating healh po-
licy for the future. This research is a good plat-
form for further investigation of causes which 
may result in mental disorders in doctors. 
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SAŽETAK  

Cilj  Utvrditi prevalenciju depresivnih simptoma među ljekarima na području Zeničko-dobojskog kan-
tona i ustanoviti da li postoji razlika u učestalosti depresivnih simptoma između ljekara zaposlenih u 
Kantonalnoj bolnici Zenica i ljekara zaposlenih u domovima zdravlja na području Zeničko-dobojskog 
kantona.

Metode Istraživanje je prospektivno-deskriptivnog karaktera. U istraživanju je učestvovalo 200 ispita-
nika, odnosno 100 ljekara zaposlenih u Kantonalnoj bolnici Zenica, te 100 ljekara zaposlenih u domo-
vima zdravlja na području Zeničko-dobojskog kantona. Istraživanje je sprovedeno u periodu od maja 
do jula 2008. godine. U ispitivanju su korišteni sljedeći upitnici:  Beckov inventar depresije (BDI), 
Hamiltonova ocjenska skala za depresiju (HAMD), upitnik o stresu na radu (OSQ) i indeks radne spo-
sobnosti (WAI).

Rezultati Istraživanjem je utvrđeno da 68 (34%) ljekara ima depresivne poremećaje i da u uzorku do-
miniraju ispitanici s blagim oblikom depresivnih poremećaja. Zabilježen je nešto veći broj ispitanika 
s depresivnim poremećajima koji su zaposleni u Kantonalnoj bolnici nego onih koji su zaposleni u 
domovima zdravlja. Broj žena s navedenim poremećajima bio je dvostruko veći nego broj muškaraca. 
Utvrđeno je da su 42 (21%) ispitanika bili na bolovanju zbog ove bolesti. Ispitanici nisu imali adekvatnu 
pomoć i podršku od strane pretpostavljenih, te su nezadovoljni međuljudskim odnosima. Ispitanici ne 
mogu u potpunosti koristiti svoje znanje i stručnost u poslu. 

Zaključak  Iz dobivenih rezultata jasno se vidi da postoji značajan procenat ljekara s depresivnim pore-
mećajima na području Zeničko-dobojskog kantona, te da je njihova radna sposobnost umanjena uslijed 
depresivnih poremećaja. Dobiveni rezultati odgovaraju sličnim istraživanja kod nas i u svijetu.

Ključne riječi: depresivni poremećaj, stres, bolnica
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ABSTRACT

Aim To identify the factors that influence physicians’ under-repor-
ting in Bulgaria and their attitude towards adverse event reporting 
system and to estimate the role of self-education by providing edu-
cational materials.

Methods A randomized nested trial among physicians–general 
practitioners and specialists in Bulgaria was conducted by a vali-
dated questionnaire in order to evaluate their knowledge and at-
titude towards adverse event reporting system. One month after 
the intervention the participants were re-visited and were asked to 
answer the same questions again in order to estimate the change in 
their knowledge and attitude towards pharmacovigilance system 
and to obtain their evaluation for the materials provided.

Results The response rate was 91. Fifty seven (46.3%) physicians 
were not familiar with the pharmacovigilance system. The most 
common reason for non-reporting adverse drug reactions (ADRs) 
was uncertainty concerning the relationship between the suspected 
drug and ADRs, the ADRs were already known and the fact that 
the physician was not aware where they should report. Although 
103 (83.7%) respondents in the entry survey and by 102 (82.9%) of 
those participating in the exit survey consider ADRs reporting as 
their obligation (p>0.05), only 50 (40.7%) and 31 (25.2%), respec-
tively answered that they had ever reported ADRs; 109 (88.6%) of 
the surveyed physicians assessed the provided educational materi-
als as useful for them. 

Conclusion The physicians in Bulgaria have poor knowledge for 
the pharmacovigilance system; however self-education leads to a 
better knowledge and positive attitude towards ADRs reporting 
system. National drug regulatory authority should play a more ac-
tive role in improving physicians’ adherence to the ADRs repor-
ting systems and the developed educational pack can be used in 
nationwide campaign.

Keywords: pharmacovigilance, adverse event reporting, physici-
ans, knowledge
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INTRODUCTION

During the last decades it has been demonstrated 
that medicines’ morbidity and mortality is one of 
the major health problems recognized by the he-
althcare professionals and the public (1). Serious 
adverse drug reactions (ADRs) are the 4th to 6th le-
ading cause of death in the USA (1), and they cau-
se the death of several thousand patients annually. 
The rate of hospitalizations due to ADRs in diffe-
rent countries is about 10% (2-4). In addition to 
the increased morbidity and mortality, treatment of 
ADRs is also a financial burden for the public. The 
treatment of ADRs impose high financial burden 
on health care systems. Some countries spend up 
to 15-20% of their healthcare budget for treatment 
of drug-related problems (5).
The information received during clinical trials 
before granting marketing authorization of the 
medicinal products is sometimes insufficient and 
incomplete in terms of ADRs. The post-marketing 
surveillance may detect less frequent but someti-
mes very serious ADRs (6-7). Spontaneous repor-
ting systems of adverse drug reactions are the basic 
components of the comprehensive post-marketing 
surveillance of drug-induced risks. Spontaneous 
reporting systems are inexpensive and simple to 
operate. Despite the effectiveness of the system, 
underreporting is one of their major limitations: 
it has been estimated that reported ADRs do not 
exceed 10% of the occurred ones (8-11).
Physicians have a very important role in ADRs re-
porting (12-13), however very often the number of 
reports received is insufficient, and occurred less 
frequently for serious and unexpected reactions 
(14-16). Studies from different settings show poor 
and inadequate knowledge on the ADRs reporting 
systems as well as negative attitude which results 
in underreporting (17-31). Physicians’ education 
and training can improve their knowledge on the 
ADRs reporting system and result in an increased 
number of reported ADR cases (32-38).
The aim of this study is to assess physicians’ atti-
tude towards adverse event reporting system and 
the role of self-education by distributing training 
materials for pharmacovigilance. As a result we 
evaluated the change in their attitude and willin-
gness to participate in adverse event reporting sy-
stem and physicians’ personal assessment of their 
(personal) knowledge on ADRs reporting system.

EXAMINEES AND METHODS

Study population and Settings

The study was conducted in Bulgaria, covering a 
population of 7.4 million. The study population 
includes all registered physicians in the country, 
28 411 working in 344 hospitals, 1770 outpati-
ent centers and 150 other healthcare centers (39). 
One hundred sixty seven  hospitals are general 
medical hospitals and the rest are specialized 
hospitals (etc. oncology, pediatric, maternity, etc. 
which cover the population of a number of gene-
ral medical hospitals); 1007 outpatient centers are 
single medical practices and the rest are medical 
centers with different types of organization.

Study design

A randomized nested trial was conducted among 
physicians, including general practitioners and 
specialists. Two-phase validated questionnaire 
was used as a voluntary direct anonymous stan-
dardized survey in order to evaluate the physi-
cians’ knowledge and attitude towards adverse 
event reporting system.
The study was designed to have a test phase with 
10 physicians and 9 of the received questionna-
ires were valid. The valid questionnaires were 
included in the final analysis in order to have gre-
ater representative sample.
In 2011 randomly selected physicians were visi-
ted, they were informed about the study and its 
objectives and requested to participate in it. The 
physicians were asked to complete a structured 
pre-validated questionnaire and were provided 
with interactive educational pack on the phar-
macovigilance system and a reminder card how 
to report ADRs. One month later during the se-
cond visit the physicians were asked to answer 
the same questions again in order to estimate the 
change in their attitude and knowledge on the 
pharmacovigilance system and to obtain their 
evaluation for the provided materials.

Intervention

A special package of interactive educational 
materials on CD was developed. It consisted of 
presentations on the importance of the pharma-
covigilance and additional documentation – gu-
idelines and regulations, translated and adapted 
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brochure on the importance of spontaneous re-
porting by WHO (2002), as well as a reminder 
card and a standard ADR reporting form (yellow 
card). The materials provided were intended for 
self-education at time the participants in study 
find suitable for.
The presentation in the training package includes 
definitions of pharmacovigilance and ADR, and 
provides information on the importance and ma-
gnitude of the problem. It includes practical ad-
vice on how to recognize ADRs, what, where and 
to whom it must be reported. It contained demon-
stration of what happens with the information re-
ported by the healthcare professionals. At the end 
of the presentation useful links were listed, where 
physicians could find additional information. In 
addition, all physicians were supplied with a hard 
copy of a reminder card as a modular desk pyra-
mid which contains summarized information how 
to report ADRs and reasons why it is important to 
participate in the pharmacovigilance system.

Statistical Analysis

In 2011 the number of physicians in the country 
was 28411 (39). In order to determine the size of 
the sample, the Statcalc (40) module of the Epi 
Info software was employed. The sample size 
was estimated to 114 people at 95% confidence 
level, ±1% margin error accepted and propor-
tion of 5%. The sample size was increased by 
10%, up to 126 people, so that possible drop-
outs and invalid primary registration papers co-
uld be compensated. Nine valid questionnaires 
were obtained from the test phase and they were 
added to the generated number of the sample 
size, up to 135 physicians.
In order to improve sample precision, region-
based stratification was implemented: 50% of 
the sample size was selected from the largest 
regions which are also university centers, i.e. 
healthcare is most accessible and qualified (So-
fia, Plovdiv and Varna) and where almost 50% 
of the population of the country is concentrated. 
The remaining 50% of the sample was collected 
in randomly selected “small” regions (Blagoe-
vgrad, Vratsa, Kyustendil, Montana and Ruse) 
(40). In addition, in the biggest cities physici-
ans have better continuing education incl. drug 
safety issues compared to their colleagues in 
smaller towns and rural areas.

In the designed nests equal number of general 
practitioners and specialists was surveyed beca-
use there was a difference in patients that they 
are working with, prescribing habits, level of 
knowledge and educational background as for 
example post-graduate specialization.
Physicians filled in the questionnaire on paper. The 
data are presented as percentage and the statistical 
analyses performed are descriptive analysis and 
chi-square test accepting p<0.05 as significant.

RESULTS

Demographics

A total of 135 physicians was surveyed from 6 
population areas according to the methodology 
developed for the sample, and the sample size 
was exceeded by 13% as surveyed physicians 
from the test phase were included in the sample 
size. The response rate was 91%. Sixty three of 
them (51.2%) were general practitioners (GPs) 
and the rest were specialists in various heal-
thcare centers (Table 1). One hundred and two 
(86.2%) of the physicians reported that their list 
of patients mainly consisted  of adults, while 14 
(11.4%) physicians provided care mainly to chil-
dren. Fifty nine (48%) examined between 11 and 
20 patients daily, 28 (22.8%) reported to examine 
21-30 people daily, and 21 (17.1%) reported to 
examine one to 10 patients.

Characteristics Number 
(%) x 95% CI

p (between 
GPs and 

specialists)
Age (years) 50.5 49.1-51.9 0.131
GPs 49.9 47.9-51,8
Specialists 51.6 49.8-53.5
Physicians -
GPs 63 (51.2)
Specialists 60 (48.8)
Working experience 24.9 23.5-26.3 0.048
GPs 23.8 21.9-25.8
Specialists 26.4 24.3-28.4
Gender 0.183
Male 44 (35.8)
Female 79 (64.2)
Specialty 0.0001
Yes 111 (90.2)
No 12 (9.8)
Type of patients 0.486
Adults 106 (86.2)
Pediatric Patients 14 (11.4)
Both 3 (2.4)
Average patients per day 21.2 19.3-23.0 0.0001
GPs 26.1 23.1-29.1
Specialists 16.1 14.3-17.9

Table 1. Demographic characteristics of the surveyed physicians
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“Are you familiar with the ADRs reporting sys-
tem?”

Thirty seven of the participants in the entry sur-
vey (30.1%) answered that they were familiar 
with ADRs reporting system, while in the exit 
survey this proportion is significantly greater – 
more than half of all the participants responded 
positively 65 (52.8%) (р<0.05). Answer “Rather 
Yes” was given by 29 (23.4%) respondents in 
entry, and by 34 (27.6) in the exit survey. Thir-
ty four (27.6%) of the participants in the entry 
survey reported that they were rather unfamiliar 
with the system, and in the exit survey their sha-
re diminishes to 12 (9.8%) (р<0.05). “Definitely 
No” answer was indicated by 23 (18.7%) of the 
participants in the entry survey and by 9 (7.3%) 
of the participants in the exit survey (р <0.05).

Reporting of ADRs 

A hundred and three (83.7%) of the respondents 
in the entry survey and 102 (82.9%) of the parti-
cipants in the exit survey considered ADRs repor-
ting as their obligation, however only 50 (40.7%) 
physicians in the entry survey and 31 (25.2%) in 
the exit survey admitted that they had ever re-
ported suspected ADRs. Forty (78.4%) of the 
participants in the entry survey and 24 (77.4%) 
of those in the exit survey (р>0.05) stated that 
they had reported to the market authorization 
holder (MAH). Only 5 (9.8%) of the participants 
in the entry and 6 (19.4%) of the participants in 
the exit survey (p<0.05) reported to the Bulgarian 
Drug Agency (BDA). Seventy-two in the entry 
and 71 in the exit survey (58.5% and 57.7%, res-
pectively) answered that they would like to use 
an electronic method (e-mail, internet). Twelve 
participants (9.8%) in the entry and 16 (13%) of 
those participating in the exit survey would ra-
ther use a hard-copy form. Thirty-nine (31.7%) 
of the participants in the entry and 36 (29.3%) of 
those in the exit survey gave preference to verbal 
reporting (p>0.05).
According to the physicians surveyed, the obser-
ved ARDs among their patients were most often 
non-serious (92 physicians or 74.8% of the entry 
survey participants and 84 or 68.3% of those par-
ticipating in the exit survey), and about 33 in the 
entry and 28 in the exit survey (26.8% and 22.8%, 
respectively) considered that the observed ADRs 
were relatively serious. The part of the serious 

ADRs is 4.1(5 physicians) and 7.3% (9 physi-
cians), respectively, and that of the very serio-
us – 4.9 (6 physicians) and 3.3% (4 physicians), 
respectively. Fifty nine of the participants in the 
entry and 62 in the exit survey (48% and 50.4%, 
respectively) believed that connection between 
the medicine and the ADR observed was possible; 
while a smaller number 54 in the entry and 50 in 
the exit survey (43.9% and 40.7%, respectively) 
consider it to be probable. Six participants (4.9% 
in the two surveys) believed that such connecti-
on was evident, and almost the same number of 
respondents (4.9% and 6.5%, respectively) was 
of the opinion that such connection was contin-
gent. For 2 (1.6%) and 3 (2.4%) physicians the 
causality between a medication and an ADR was 
non-classifiable.

“Do you have/receive sufficient professional 
information on ADRs?” and “When was the last 
time you searched for additional information on 
ADRs?”

Fifty-eight (47.2%) of the physicians gave a 
positive answer in the entry survey, and in the 
exit survey 75 (61%) gave a positive answer. 
After educational intervention the negative an-
swers decreased from 65 (52.8%) to 45 (36.6%) 
(p<0.05). 
Fifty-eight in the entry and 61 in the exit survey 
(47.2% and 49.6%, respectively) admitted to have 
searched for information on ADRs within the last 
month. Within the last year this was the case for 
39 in the entry and 37 in the exit survey (31.7% 
and 30.1%, respectively). Fourteen in the entry 
and 13 in the exit survey searched for informa-
tion within the last 1-2 years (11.4% and 10.6%, 
respectively). Five physicians had to search for 
information on ADRs within the last 3-5 years 
(4.1% of those participating in the entry and exit 
surveys) or more than 5 years ago, respectively 
(4.1% compared to 3.3%) (p>0.05).

Reasons for non-reporting of observed ADRs

Forty six of the participants in the entry survey 
(37.4%) and (statistically) insignificantly more 
physicians in the exit survey (53 participants, 
43.1%) admitted that they had not reported ADRs 
because they were not sure about the connection 
between the medication and the adverse reaction 
observed. Lack of time was an excuse stated by 
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15 (12.2%) of the entry survey participants and 
18 (14.6%) of those participating in the exit sur-
vey (p>0.05) (Figure 1). 

the pharmacovigilance system although medical 
professionals in Bulgaria were legally obliged to 
report ADRs to Marketing Authorization Holder 
(MAH) or Bulgarian Drug Agency (BDA). This 
was also supported by the data on low ADR re-
porting rate in the country which is 16.3 cases for 
population (41) of 10-6 which was way below the 
WHO recommended 200-300 cases/10-6 popu-
lation (6). While most physicians in the presen-
ted study believed it is their obligation to report 
ADRs, less than one fourth of them have ever re-
ported adverse event. The main reasons indicated 
by them were the uncertainty in the connection 
between the medicine and the ADR, the fact that 
ADR is already known, lack of awareness as to 
whom they should report and lack of time. The-
re were no significant differences in the attitude 
and awareness about pharmacovigilance system 
between  the GPs and specialists, male and fema-
le respondents, in terms of the population, areas, 
age, length of service, number of patients daily 
and structure of patients list.
Pharmacovigilance activities are essential to en-
sure that doctors have enough information to pres-
cribe drugs appropriately (42). Health care profe-
ssionals usually do not have enough knowledge 
of ADRs or the voluntary reporting system (13). 
A lack of basic knowledge about ADRs and heal-
th professionals’ attitudes regarding the voluntary 
reporting system has been associated with under-
reporting (43). Health care professional educati-
on and training are needed to improve the current 
ADR reporting system. Previous experiences re-
ported strategies in which spontaneous ADR re-
porting is integrated with training and continuous 
education (44). Therefore, we decided to provide 
educational materials to the surveyed physicians. 
In fact, a distance-learning pharmacovigilance 
program was also associated with improved re-
porting of suspected ADRs by general practitio-
ners and pharmacists (45).
The usefulness of the materials provided in the 
presented survey was directly assessed by the 
physicians. Almost all of the participants belie-
ved that the materials on ADRs provided to them 
are useful in their practice and they are going to 
implement the newly-acquired knowledge. Ei-
ghty of them (65%) expressed definite agreement 
as to the usefulness of these materials. Twenty-
nine (23.6%) answered “Rather Yes”. A total of 

Figure 1. Reasons for non-reporting of ADRs

Patient reporting

A hundred and seven (87%) of the entry survey 
respondents and 103 (83.7%) of the participants 
in the exit survey believed that patients must re-
port any observed ADRs to a physician. Forty-
eight (39%) of the exit survey respondents and 
56 (45.5%) of entry survey respondents believed 
that patients should report to pharmacists. The 
share of the physicians who believed that pati-
ents must report ADRs to the BDA was 24.4% 
(30 physicians) of the entry survey respondents 
and 33.3% (30 physicians) of the exit survey 
respondents, respectively. Only 7 (5.7%) and 3 
(2.4%), respectively respondents expressed an 
opinion that patients should not report ADRs due 
to different reasons. 
According to the majority of physicians surveyed 
(77(62.6%) in the entry survey, 66 (53.7%) parti-
cipants in the exit survey), their patients are inte-
rested in the ADRs that the prescribed drugs can 
cause to them. Almost all of the physicians (111 
(91.2%) and 114 (92.7%), respectively) repor-
ted that they had had patients who had requested 
change in the therapy due to ADR concerns. Se-
venty-four participants (60.2%) of the entry and 
80 (65%) of the exit survey believed that their 
patients would be able to recognize ADRs.

DISCUSSION

The results of the present study showed that 
physicians in Bulgaria did not have and did not 
receive sufficient information about the pharma-
covigilance system and they were not aware how 
it operated. Approximately half of the physicians 
surveyed admitted that they were not familiar with 
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109 (88.6%) gave more or less positive answer 
with prevalence of certainty. A “Rather No” an-
swer was given by 3 physicians (2.4%), and а de-
finite disagreement with the necessity for training 
materials was expressed by only one respondent 
(0.8%). Upon comparison of the results from this 
study according to the two surveys – entry and 
exit, the analysis proves the existence of stati-
stically significant difference in the physicians’ 
self-assessment about their awareness about 
pharmacovigilance system. There was a statisti-
cally significant increase in the number of the 
physicians that stated that there are familiar with 
the ADRs reporting system. This fact shows that 
the training did change the self-assessment of the 
respondents and in the exit survey there was a si-
gnificantly larger proportion of participants who 
reported that they were already familiar with the 
ADRs reporting system.
In the presented study there is a decrease in the 
number of physicians after the educational inter-
vention who stated that they had ever reported 
ADRs. The established differences between the 
responses in the entry and exit surveys can be 
explained by the fact that the trained physicians 
know whom they should report ADRs to. Prior 
to self-education they were not familiar with 
the system, i.e. part of the respondents who in-
dicated that they had reported ADR cases in the 
entry survey came to realize that simply sharing 
information on such cases is not reporting them 
in compliance with the requirements.
The conducted study has a number of limitati-
ons, such as the relatively small sample size and 
the absence of control group. Furthermore, we 
consider that the time given to the physicians to 
work with the training materials was short and it 
was probably not sufficient enough for a detailed 
study of provided materials.
Due to the small number of ADR reports in Bul-
garia, the organization for centralized ADR re-
porting as well as the fact that the training ma-
terials were distributed only among 0.35% of the 
practicing physicians, it is not possible to expect 
an increase in the number of reports. Such a fact 
would have been indirect evidence of their effec-
tiveness and would have resulted in actual impro-
vement in the pharmacovigilance system.
The cost-effectiveness of the programs such as 
ours, including all of the possible downstream 

benefits and harms, must be considered, but we 
did not evaluate that; it should be the subject 
of future investigation. However, recent cases 
of drug withdrawals have highlighted concerns 
about drug-safety monitoring (46, 47) and emp-
hasized the importance of post marketing survei-
llance. Direct reporting by physicians has proved 
successful in identifying new ADRs (13)
The physicians have poor knowledge for the 
pharmacovigilance system, however, self-edu-
cation leads to a better knowledge and positive 
attitude towards ADRs reporting system. The 
study identifies several factors that influence un-
derreporting in Bulgaria and the results support 
the usefulness of the developed educational pack. 
The used questionnaire allow extrapolating and 
comparing results to different populations, inclu-
ding a similar but broader sample size of Bulga-
rian doctors in the future.
The most important determinant is the poor 
knowledge about ADRs reporting system and 
distribution of educational packs about pharma-
covigilance may be very useful method for in-
creasing their knowledge about adverse event 
reporting. However, further studies with larger 
populations and different types of education are 
necessary in order to evaluate the impact of stra-
tegies used to improve adherence to the ADRs 
reporting systems.
National drug regulatory authority should play a 
more active role in improving physicians’ adhe-
rence to the ADRs reporting systems. The provi-
ded educational pack can be used in a nationwide 
campaign for improving physicians’ adherence to 
the ADRs reporting systems thus increasing the 
number of received reports.
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ABSTRACT

Aim To determine the influence of frequent removable partial den-
ture (RPD) wearing on the alveolar bone density changes around 
the abutment teeth. 

Methods Fifty examinees of both genders, wearing partial dentu-
res, were included in the study. Thirty one of the examinees (62%) 
were wearing the dentures 24 hours a day, while nineteen (34%) 
of them were wearing them only during the day. The changes in 
the bone density around the abutment teeth were determined by 
the intraoral microdensitometry method. Standard retroalveolar 
radiographs were performed twice. The first one before the remo-
vable partial denture delivery and the second one after a period of 
three-month denture wearing. A copper step wedge consisting of 
five steps (0.1-0.5 mm) was attached to the radiograph in order to 
calibrate it. Seven points, regions of interest (ROI) close to the root 
of the abutment tooth, all ten pixels in size, were selected on each 
radiograph. Grey areas in the regions of interest were measured 
and converted into the copper step wedge thickness equivalents 
in order to estimate the change in the alveolar bone density and 
measure the difference in alveolar bone density between two ra-
diographs. 

Results The results indicated that there is not any statistically re-
levant change (t-value < 2,011; t(49,0.05)  / F< 4,0426; F0.05(1,48)) in the 
alveolar bone density depending on the frequency of removable 
partial denture wearing.

Conclusion The frequency of removable partial denture wearing 
does not cause any changes in the alveolar bone density around the 
abutment teeth in the period of three-month denture wearing.  

Key words: alveolar bone, removable denture, radiography
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INTRODUCTION 

The resorption of alveolar bone is a chronic, 
progressive disease of multifactorial etiology 
(1). This explicitly individual process depends 
on many local and systemic factors (2-11). The 
probability of alveolar bone resorption with re-
movable partial denture (RPD) wearing increa-
ses due to the greater level of masticatory stress 
to the abutment teeth through occlusal rests, and  
through the supporting apparatus to the alveolar 
bone (5). The axial transmission of masticatory 
forces causes the compensatory thickening of the 
periodontal ligament of the teeth’s supporting ap-
paratus which through their pulling cause the ap-
position of cement and alveolar bone, that is, the 
increased density of the bone and specific bone 
trabeculae (12). On the other hand, oblique forces 
affect the teeth both pressure-wise and tensile-
wise and are mostly concentrated on a small area 
and, also, exceed the limit of individual tolerance 
very quickly (12-14). They cause a disturbance in 
the circulation and a damage to the teeth’s peri-
odontal apparatus, and, consequently, lead to the 
reduction in the alveolar bone density (15-17). 
During mastication the clasps‘ function is to reta-
in the RPDs. The forces that appear in the process 
are non-physiological, but, also, inevitable. Thus, 
we assumed that the longer the effect of detri-
mental forces, the greater the resorption of alve-
olar bone should be (18). This lead us to examine 
whether wearing the partial dentures more frequ-
ently on a daily basis results in an increased re-
sorption of alveolar bone. The literature data are 
not homogeneous. While some authors state that 
the frequency of wearing in great part affects the 
resorption of alveolar bone, others hold it irrele-
vant (18-20). Therefore, the aim of this research 
was to obtain a scientifically based evidence of 
the influence of the frequent RPD wearing on al-
veolar bone density around abutment teeth. The 
data gained will be applied in practice, that is, the 
patients will be advised to wear partial dentures 
24 hours a day or only during the day.
The changes in the alveolar bone density are most 
easily estimated with serial radiographs. What 
needs to be achieved are the standardized condi-
tions in which the radiographs will be recorded, 
that is, the differences in the X-radiation intensity, 
voltage and current need to be annulled, as well 
as the differences in the developing procedure 

and sensitivity of the film (21).  Thus, calibrati-
on step wedges, varied in material and thickness, 
are used (22-24). They enable the conversion of 
different grey levels on scanned images into the 
equivalents of calibration step wedge thickness, 
and various mathematical methods are used to 
measure the difference in the bone density among 
several images of the same patient (25,26).  The 
method is simple, fast and economical, and errors 
that might occur in the process are negligible and 
random (27).

EXAMINEES AND METHODS

Fifty examinees of both genders, wearing partial 
dentures, were included in the study (18 males 
and 32 females; 62.1 years old, median 64 years). 
Thirty-one examinees (62%) (31 examinees) of 
the examinees were wearing RPD for 24 hours 
a day, while 19 (38%) of them were wearing it 
only during day. The examinees were selected 
randomly among the patients that had arrived to 
the Prosthodontics Department of School of Den-
tal Medicine, School of Medicine, University of 
Rijeka. The study was approved by the Ethical 
Committee of the School of Medicine and all the 
patients signed the informed consents. 
The examined teeth were radiographed using 
the retroalveolar method twice in the time span 
of three months. The first time prior to the RPD 
delivery to the patient (for diagnostic purposes) 
and the second time after the three-month period 
of RPD wearing. 
The radiographs were recorded under the same 
conditions using the ˝EI-Niš˝(Niš, Yugoslavia) 
X-ray device with the device voltage of 70 kV 
and constant current of 15 mA, at the exposure 
time of one s. ˝Kodak Ultraspeed˝ films (Eas-
tman Rochester, N.Y.) were used for the recor-
ding. The films were developed in the automatic 
dark chamber Dur Dental Nova (Germany). A 
copper calibration step wedge consisting of five 
steps 0.1-0.5 mm thick was attached to every ra-
diograph prior to the exposure. The step wedges 
were pasted onto the film margin in order not to 
cover the hard teeth and bone tissues. The films 
were scanned using the Umax Astra 3450 sca-
nner with eight-bit resolution and 300 dpi. Seven 
Regions of interest (ROI) around the tooth root 
the size of ten pixels were chosen on each radio-
graph (Figure 1).
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The same ROIs were chosen on both radiographs. 
The ˝Scion Image˝ (Beta 4.0.2.) software and the 
third - degree polynomials as well as the Knezović-
Zlatarić method were used to convert the grey le-
vels into the copper calibration step wedge thickne-
ss equivalents (28). The equivalents were used to 
calculate the difference between two radiographs. 

RESULTS

Taking into consideration sample particulars 
(number of examinees and RPD wearing distri-
bution within the sample) one tail T-test for de-
pendent patterns was used to analyze the possible 
difference in the alveolar bone density at various 
positions (ROI) for the entire sample. The level 
of reliability of the measurement was verified by 
the coefficient of variety (cv) which categorized 
the samples of the research as low-variance, with 
values less than 0.3 (variances do not differ signi-
ficantly) what gave us confidence that our t-test 
is valid. The selected level of significance was 
p=0.05 (a significant result at the 95% probability 
level tells us that our data could support a con-
clusion with 95% confidence). We presumed this 
level of significance as being reasonable.
The results of this research have shown that all 
analyzed ROIs have the calculated t-values less 

than 2.011 which correspond with tabulated t for 
t(49,0.05). That means that results have not shown 
statistically significant difference in the alveo-
lar bone density regarding the ROIs examined 
between the two radiographs recorded twice in 
the three–month time span (Table 1).

ROI N
ROI A ROI B

df t
X s cv X s cv

1 50 0,18509 0,05267 0,2846 0,17789 0,05262 0,2958 49 0,83927
2 50 0,13548 0,03974 0,2933 0,12910 0,03424 0,2652 49 0,67008

3 50 0,11972 0,03166 0,2644 0,11763 0,03431 0,2917 49 0,24413

4 50 0,19188 0,04886 0,2546 0,17566 0,04851 0,2762 49 1,36267

5 50 0,14761 0,03433 0,2326 0,14417 0,04067 0,2821 49 0,37172

6 50 0,16110 0,04358 0,2705 0,15897 0,04189 0,2635 49 0,21683
7 50 0,16056 0,03924 0,2444 0,14941 0,03907 0,2615 49 1,01825

Table 1. Results of examined region of interest (between the 
first and the second radiograph in the three-month period 
after the beginning of removable partial dentures wearing) 
provided by Student t-test.

ROI, Region of Interest; ROI A, Initial readings at ROI; ROI B, Re-
adings after 3-months RPD wearing; N, sample; X, sample mean; s, 
population standard deviation; cv, coefficient of variance; df, degree 
of freedom; t, calculated t-test value

ROI 
DIFF

Between groups Within groups Total
F

DFB SSB MSB DFW SSW MSW DFT SST
1 1 0,0025 0,0025 48 0,0865 0,0018 49 0,0889 1,3804
2 1 0,0016 0,0016 48 0,0894 0,0019 49 0,0910 0,8609
3 1 0,0004 0,0004 48 0,1530 0,0032 49 0,1534 0,1273
4 1 0,0002 0,0002 48 0,1622 0,0034 49 0,1624 0,0520
5 1 0,0003 0,0003 48 0,1232 0,0026 49 0,1235 0,0991
6 1 0,0010 0,0010 48 0,1487 0,0031 49 0,1496 0,3165
7 1 0,0003 0,0003 48 0,1871 0,0039 49 0,1874 0,0645

Table 2. Particulars of examined region of interest (between 
the first and the second radiograph in the three-month period 
after the beginning of removable partial dentures wearing) 
with appertaining ANOVA results

ROI DIFF,  differences at positions of interest within 3 months peri-
od; DFB, degrees of freedom between groups; SSB, sum of squares 
between groups; MSB, mean square between groups; DFW, degrees 
of freedom within groups; SSW, sum of squares within groups; 
MSW, mean square within groups; DFT, total degrees of freedom; 
SST, total sum of squares; F, variance ratio

Figure 1. Seven regions of interest (ROI).  ROI 1 – one mm 
mesially from the periodontal ligament at the level of the alveolar 
crest; ROI 2 – one mm distally from the periodontal ligament at 
the level of the alveolar crest; ROI 3 – one mm mesially from the 
periodontal ligament at the level of the apex of the tooth root; ROI 
4 – one mm distally from the periodontal ligament at the level 
of the apex of the tooth root; ROI 5 – one mm apically from the 
periodontal ligament at the level of the apex of the tooth root; ROI 
6 – one mm mesially from the midway between the distances 
of ROI 1 and ROI 3; ROI 7 – one mm distally from the midway 
between the distances of ROI 2 and ROI 4

Furthermore, the one-way variance analysis 
was chosen to separate the substantiality of the 
differences in alveolar bone density in the ROI 
examined depending on the frequency of RPD 
wearing. The results confirmed that no stati-
stically significant differences appeared in the 
alveolar bone density depending on the frequ-
ency of RPD wearing (wearing during daylight 
for 12 hours a day, or wearing for 24 hours a 
day) in the ROI examined in the given time 
span of three months. At same selected level of 
probability with p=0.05 all analyzed ROIs have 
variance ratio value (F-value) less than 4.0426 
which correspond with tabulated F for F0.05(1,48)) 
(Table 2) (Figure 2).
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DISCUSSION

The alveolar bone is susceptible to changes du-
ring one’s lifetime. Its resorption around the abu-
tment tooth is an individual and complex process 
which can most simply and most economically 
be detected using serial radiographs (29,30). Sti-
ll, since the loss of alveolar bone can be visually 
noticed only when it exceeds 30%, (31,32) we 
have opted for a computational estimate and ca-
libration step wedges, which enable us to obtain 
the actual value of bone density converted into 
the calibration step wedge thickness equivalent 
at only 10% of bone loss (33).
The Knezović-Zlatarić method was chosen beca-
use in its research it has proven that the correla-
tion coefficient with the third-degree polynomial 
function is close to one, which points to the large 
precision of the method (28).
Majority of the research into the changes in the al-
veolar bone density have been conducted under the 
base of the denture, but we believed it to be of great 
scientific and professional interest to determine the 
reaction of alveolar bone in the narrow area around 
the abutment tooth. RPD is a foreign body in the 
mouth, which during mastication affects the abu-
tment tooth as a lever. Owing to that we expected 
that the bone resorption with the examinees that 
were wearing RDPs for 24 hours a day would be 
larger than with those who were wearing it occasi-
onally. The literature data on the effect of frequent 
RPD wearing do not concur. Bargman and Kalk 
(18,19) in their research did not get any statistically 
relevant difference between the patients wearing 
RPDs for 24 hours a day and those wearing them 
only during day. Contrary to that, Xie (20) noticed 
a significantly larger bone resorption with patients 
that were wearing the RPDs for 24 hours a day.

Imai and Sato have explored this problem area with 
rats (34,35). While doing so they have proven that 
the constant pressure increases the alveolar bone 
resorption. However, the constant pressure is not 
physiological and this kind of situation does not 
occur in the mouth when the RPDs are properly 
planned, well retained and well-stabilized. Detri-
mental oblique forces affect the bone only when 
RPD is in function, that is, when masticating, whi-
ch amounts to about 20 min a day. The rest of the 
day is the so called rest period during which the 
RPD with its clasps fits well to the abutment tooth 
not causing any pressure, and providing the oppor-
tunity for the alveolar bone to regenerate. Poorly 
retained and stabilized RPDs are, on the contrary, 
a constant irritation and additionally strain the 
abutment tooth and the supporting structures and 
can, thus, be expected that they will lead to a con-
siderable alveolar bone resorption (5,15,16,36,37). 
A major issue, according to Čelebić et al. (38) is 
that the patients do not monitor their prostheses 
objectively and retain them even when important 
prosthetic factors (retention, stabilization, occlusi-
on) are damaged. Our results have not shown any 
statistically relevant difference between the exami-
ned groups. It probably stems from the fact that we 
have examined the changes during a three-month 
period after the delivery of the prostheses when 
they were still completely satisfactory in terms of 
retention, stabilization and occlusion and did not 
lead to a significantly increased resorption. Howe-
ver, it should be noted that we have also noticed 
a positive trend of mild decrease in the alveolar 
bone density and it would be advisable to continue 
examining the changes in the bone longitudinally 
to determine whether over time more significant 
changes will occur or a functional equilibrium will 
be established. 
It can be concluded that during the initial period 
of RPD wearing, after its delivery to the patient, 
there are no differences in the alveolar bone den-
sity between  the patients who were wearing them 
for 24 hours a day and those who were wearing 
the RPDs only during the day. 
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Utjecaj nošenja djelomične proteze na resorpciju alveolarne kosti
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SAŽETAK 

Cilj Odrediti utjecaj učestalosti nošenja djelomične proteze na promjenu gustoće alveolarne kosti oko 
retencijskog zuba. 

Metode Pedeset ispitanika, oba spola, nositelja djelomičnih proteza, bilo je uključeno u ovu studiju. 
Trideset i jedan ispitanik (62%) nosio je protezu 24 sata na dan, dok ju je 19 (38%) nosilo samo danju. 
Promjene u gustoći kosti oko retencijskog zuba određivane su metodom intraoralne mikrodenzitometri-
je. Standardne retroalveolarne rendgenske snimke su snimljene dva puta. Prva je snimljena prije predaje 
djelomične proteze, a druga nakon tri mjeseca njene uporabe. Bakreni klin, sačinjen od pet stepenica 
(0.1-0.5 mm), pričvršćen je na film u svrhu kalibriranja snimaka. Sedam točaka interesa, blizu korijena 
retencijskog zuba, veličine deset piksela, izabrano je na svakoj snimci. Siva polja u područjima interesa 
su izmjerena i pretvorena u ekvivalente debljine bakrenog klina radi utvrđivanja promjena u gustoći 
alveolarne kosti i mjerenja razlike u gustoći alveolarne kosti između dvaju snimaka. 

Rezultati Rezultati ukazuju kako nema statistički značajne razlike u gustoći alveolarne kosti (t-value < 
2,011; t(49,0.05)  / F< 4,0426; F0.05(1,48)) ovisno o učestalosti nošenja djelomične proteze. 

Zaključak Učestalost nošenja djelomične proteze ne uzrokuje nikakve promjene u gustoći alveolarne 
kosti oko retencijskog zuba, tijekom tri mjeseca njene uporabe. 

Ključne riječi: alveolarna kost, mobilna proteza, rendgenogram
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ABSTRACT

Aim To examine patients’ satisfaction with health care services in 
primary care, and to determine a difference of attitudes towards 
the work of general and family medicine offices.

Methods This descriptive analytical study was conducted among 
patients of the Primary Health Care Zenica, who had had recent 
experience with the work of family or general medicine. The qu-
estionnaire for the evaluation of general and family medicine by 
patients was made on the basis of standardized European Project 
on Patient Evaluation of General Practice Care questionnaires 
(EUROPEP). Random sampling was used, and the patient popu-
lation was divided into two clusters: patients treated in general 
and family practice. Respondents in the offices were selected by 
simple random sampling.

Results The study included 100 subjects, 50 for general and 50 
for family medicine. There were 56 (56.0%) males, and the most 
common age group was 41-60 years with 42 (42.0%) subjects. Di-
fferences in patient satisfaction in favor of family medicine were 
statistically most significant when it came to scheduling examina-
tions at times convenient to the patient (p=16.28), the possibility 
of telephone links with the office (p=32.55) and long waiting in 
waiting room (p=30.42).

Conclusion Collected data confirm the high level of patients’ sa-
tisfaction with the family medicine units of primary health care. 
Elaborated EUROPEP questionnaire seems to be a useful tool for 
the study of patients’ satisfaction with health care services.

Key words: satisfaction, health care quality, EUROPEP questio-
nnaire

Med Glas (Zenica) 2013; 10(2):379-384



Medicinski Glasnik, Volume 10, Number 2, August 2013

380

INTRODUCTION

One of the key indicators used to measure quali-
ty in health care is the patients’ satisfaction with 
services and care (1,7). Great attention is given 
to studies on patient satisfaction in the past few 
decades, especially in the US, South America 
and Europe (1,8,9). According to literature data, 
several scales to measure patient satisfaction 
with health care has been defined and applied in 
practice, most of which are quoted Likert’s scale 
and standardized questionnaire of the European 
Project on Patient Evaluation of General Prac-
tice Care (EUROPEP), recommended by the 
Expert Group of the World Health Organization 
(1). In Bosnia and Herzegovina until now, EU-
ROPEP scale and the scale of Mašić et al were 
used most often (1-5). The last one has been 
tested in research studies of Toromanović and 
colleagues (1,3,5).
Also, associates of the Department of Family Me-
dicine, School of Medicine, University of Saraje-
vo, Jatić et al tested the EUROPEP-questionnai-
re for patients’ satisfaction with Primary Health 
Care in the Sarajevo Canton, Educational Cen-
ter Vrazova Family Medicine (1,5). The survey 
showed that 60% of the patients gave the highest 
score for the involvement in making decisions 
about their treatment by health workers, 77.6% 
of the patients reported that health workers listen 
carefully as they share their problems, 72.1% 
were satisfied with the cooperation with other 
health professionals (except physicians), 76.4% 
of the patients reported that they can make an 
appointment when it suits them, 65.5% can esta-
blish a telephone connection with the clinic, and 
67.9% did not wait long in the waiting room (1). 
In France, a survey of patient satisfaction with 
hospital health care was conducted, and the scale 
of 26 items related to medical information, the 
relationship with the staff and daily routine was 
used (10,11). In the UK in Newcastle satisfaction 
with nursing care was examined by scales of nur-
sing in acute or home environment (12-14).
The aim of this study was to examine patients’ 
satisfaction with primary care, and to determine 
whether patients show different attitudes towards 
general and family medicine as units of primary 
health care. This is the first investigation relating 
to patient satisfaction and quality of health care 
in the Zenica Doboj Canton.

PATIENTS AND METHODS

This descriptive, analytical study included citi-
zens of Bosnia and Herzegovina, intellectually 
capable adult patients of both sexes - every per-
son aged 18 and over was considered as an adult. 
The study was conducted in the Primary Health 
Care Centre Zenica, providing services to the en-
tire population of Zenica municipality.
Respondents in the offices were selected by sim-
ple random sampling. Patient population was 
divided into two clusters: patients who were tre-
ated in general medical practice and patients who 
were treated in family medicine. Offices were se-
lected according to their geographical location, 
according to cardinal points, in order to obtain a 
representative sample for Zenica municipality. In 
family medicine, in which multiple teams exist, it 
was considered that a similar number of respon-
dents is represented from each team.
Anonymous “Questionnaire for the evaluati-
on of general and family medicine by patients” 
was made on the basis of EUROPEP standardi-
zed questionnaire (11,15,16). It contained the 
most important issues related to the patient’s 
perception of services in primary health care: 
six general questions related to the patient, and 
9 declarative sentences that the respondent sho-
uld evaluate (totally disagree, disagree, hesitant, 
agree, totally agree). (The statements were the 
following: physician devotes sufficient time du-
ring the examination, physician and nurse  show 
interest in patient’s problem, physician and nur-
se involve the patient in making decisions about 
patient’s health care and treatment, physician and 
nurses listen carefully to the patient presenting 
problems, physician’s examination of the patient, 
other health care professionals (nurses, lab tech-
nicians) (Table 1).
Descriptive statistics and chi-square test (χ2) 
were used for statistical analysis at significance 
level of p=0.05.
Demographic data on the respondents were obtai-
ned during the research: gender, age and education 
level. Also, information on the length of treatment 
in the office, the number of office visits in the past 
6 months, and personal opinion of the respondents 
about their own health were obtained (Figure 1).
The Ethics Committee of the Primary Health 
Care Zenica gave its consent for the performance 
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of the survey in selected offices. Respondents an-
swered the questionnaire only after their oral vo-
luntary consents were obtained. Written consent 
was not used because of questionable anonymity. 
Respondents were given a short written material 
about the research.

Of the total number, 11 (22%) respondents from 
the general practice did not express a positive 
opinion about involvement of patients in deci-
sion-making by health professionals about their 
medical care and treatment, as opposed to family 
medicine, where 23 (46%) respondents expressed 
their positive opinions (p<0.05).
When it comes to listening carefully to the pati-
ent presenting his/her problems by health profe-
ssionals, 12 (24%) respondents from the general 
practice expressed undetermined attitudes, while 
28 (56%) of participants in family medicine were 
satisfied with this issue (p<0.05).
Of the total number, 35 (70%) respondents from 
the general practice expressed positive attitudes 
related to helping patients by other health pro-
fessionals other than physicians (nurses, lab te-
chnicians), while 24 (48%) patients from family 
medicine reported highly positive opinion on this 
issue (p<0.05).
In general practice, 15 (30%) respondents were 
not satisfied with the possibility of arranging an 
appointment with the physicians, in contrast to fa-
mily medicine where 16 (32%) respondents repor-
ted very positive experiences (p<0.05). In general 
practice, 15 (30%) respondents said that they were 
not satisfied with the possibility of phoning the he-
althcare professionals, and 17 (34%) respondents 
claimed that they waited too long in the waiting 
room.  In family medicine, 32 (64%) respondents 
have positive experience with the possibility of 
telephone contacts with doctor’s offices, and 21 
(42%) respondents claimed they did not wait long 
in the waiting room (p<0.05) (Table 1).

Figure 1. Subjective opinion of the respondents about their 
own health

RESULTS

Of 100 respondents, 56 (56%) were males and 
44 (44%) females. The largest number of res-
pondents was in the age group of 41-60 years of 
age, 42 (42%) patients. Most respondents had a 
high school education, 65 (65%) patients. Of the 
total number, 63 (63%) respondents went to the 
doctor’s office 1-3 times in six months, 27 (27%) 
of them 4-6 times (data not shown). Figure 1 
shows the subjective opinion of the respondents 
about their own health. Most respondents, 56% 
from the general medicine and 58% from the fa-
mily medicine, gave a moderate score. 

Statement (question)
No (%) of examinees

p Totally disagree Disagree Hesitant Agree Totally agree
General Family General Family General Family General Family General Family

Physician devotes sufficient time during the 
examination 0 1 (2) 4 (8) 4 (8) 15 (30) 5 (10) 19 (38) 24 (48) 12 (24) 16 (32) 0.10

Physician and nurse show interest in my 
problem 1 (2) 0 0 2 (4) 12 (24) 6 (12) 26 (52) 19 (38) 11 (22) 23 (46) 0.10

Physician and a nurse involve me in decisi-
ons about my medical care and treatment 5 (10) 0 11 (22) 7 (14) 19 (38) 10 (20) 8 (16) 23 (46) 7 (14) 10 (20) 0.01

Physician and nurse listen carefully when I 
present my problems 0 1 (2) 2 (4) 1 (2) 12 (24) 7 (14) 26 (52) 13 (26) 10 (20) 28 (56) 0.025

Physician examines me physically 0 1 (2) 2 (4) 4 (8) 5 (10) 6 (12) 28 (56) 14 (28) 15 (30) 25 (50) 0.10
Except physicians, other health care profe-
ssionals (nurses, laboratory technicians) in 
offices also help patients 

1 (2) 0 1 (2) 1 (2) 4 (8) 6 (12) 35 (70) 19 (38) 9 (18) 24 (48) 0.025

I can make an appointment with physicians 
when it suits me 4 (8) 6 (12) 15 (30) 5 (10) 20 (40) 8 (16) 6 (12) 15 (30) 5 (10) 16 (32) 0.005

I can easily make a telephone connection 
with physician or nurse 3 (6) 0 15 (30) 1 (2) 16 (32) 3 (6) 3 (6) 14 (28) 13 (26) 32 (64) 0.005

I did not wait long in the waiting room 1 (2) 3 (6) 17 (34) 2 (4) 20 (40) 6 (12) 8 (16) 18 (36) 4 (8) 21 (42) 0.005

Table 1. Patients’ evaluation on the satisfaction with the work of general and family medicine

Gavran et al Patient satisfaction: General vs. family practice
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There was no statistically significant difference 
in the ratings of respondents in relation to: dedi-
cating enough time during an examination by a 
physician, expressing interest to the patient’s pro-
blem by a physician and nurses, and conducting a 
physical examination of the patient.

DISCUSSION

By randomly selected samples this study inclu-
ded 56% males, in contrast to other studies, whe-
re males’ average was 30% (16,17). Most respon-
dents in this study were in the age group of 41-60 
years, which coincides with the results of other 
studies (16,17). A majority of patients in this 
study had a high school (65%). In other studies 
most of the respondents (48%) had low levels of 
education (17). Patients in this survey expressed 
their opinion about their own health as “good” 
(57%), in contrast to other studies where patients 
gave this answer in 45% of cases (18).
In other studies, 80% of respondents in average 
gave the best answers to the question about the 
length of time spent with physician (19), sugge-
sting that patients were less satisfied with the len-
gth of time spent with the physician in this study 
(only 24% of patients in general medicine and 
32% in family medicine gave the best answers). 
Some studies conducted in the UK led to a result 
that patients used to spend less than 5 minutes in 
a physician’s office (12). In our country, in the 
Central Bosnia Canton some studies have demon-
strated that patients remain in the office slightly 
over 2 minutes, and, consequently, irregular use 
of drugs, inadequate nutrition, reduced physical 
activity appeared, because the patients were not 
able to get all the necessary information from a 
health professional for such short time (1).
Patients’ complaints were related to frequent visits 
in order to get prescriptions for chronic diseases 
(previous recommendation by the Federal Ministry 
of Health was that the therapy of chronic patients 
cannot be prescribed for more than 30 days, which 
is now extended to 90 days) (20). Additionally, pa-
tients’ complaints were related to frequent visits to 
offices for the control of blood pressure and blood 
sugar, although these services can be performed 
at home by community nurses (21). This problem 
could be solved by linking offices and pharmacies 
using electronic patient records (22). According 
to some other research, there were approximately 

83.8% of respondents who gave the highest mar-
ks in relation to the assistance of other health care 
professionals (nurses, lab technicians) (23), which 
is consistent with this study.
The highest level of dissatisfaction among survey 
respondents in some studies was related to the 
length of waiting for a medical exam, which was 
up to 60 days, which had different causes (lack of 
staff, working hours of the office, distance from 
place of residence to the doctor’s office) (24,25). 
However, in other studies 78% of respondents in 
average reported that they could schedule an ap-
pointment with the physician when it suited them 
(24), which shows a huge difference as compared 
to this research.
In 2004 Podžić et al conducted a study with a si-
milar method used in this study (using the same 
questionnaire), and showed that the highest level 
of dissatisfaction was expressed for variable of 
inability to order by phone (no phone line) (1). 
However, in other studies, 71.3% of respondents 
gave the best answers for this variable (2,25,26), 
while the marks in this study were lower.
With a sample of 969 people in 2004 applying 
EUROPEP-questionnaire (485 respondents in fa-
mily medicine and 484 respondents in other units 
of primary health care) the Federal Ministry of 
Health (FMH) received very positive results in 
terms of family medicine in B&H (2,5). In the 
past 15 years FMH initiated a comprehensive re-
form of activities in terms of the reconstruction 
of primary health care, remodeling and equipping 
of family medicine offices, establishment of edu-
cational centers of family medicine, implementa-
tion of educational programs in family medicine 
(program of additional training, specialized sof-
tware, continuous professional development to 
strengthen the Association of Family Medicine) 
(1,2,5). Also, the support for professional deve-
lopment of staff in the field of family medicine is 
provided at the university health and medical sc-
hools (Sarajevo, Tuzla, Mostar, Zenica) (1). The 
reform process in the field of family medicine 
and primary health care still showed unequal de-
ployment of teams in relation to the population, 
there were differences in the number of primary 
health care teams across cantons resulting in une-
ven quality of medical services (1,4,7). 
Systemic changes in the organization and ope-
ration of health care have been introduced to 
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improve the situation in the health sector, thus 
health of the population in Zenica municipality 
and beyond (2,5). In fact, it was necessary to find 
a way to stimulate health workers to remain in 
the primary health care to make it fulfill its role 
and relieve the secondary level (1). Furthermore, 
the opening of family medicine offices in places 
where general medicine offices are currently lo-
cated should be encouraged  and employment and 
retention of health workers in these areas should 
be stimulated (21). And finally, the modalities to 
bring the private sector into the network of pri-
mary health care should be found (1,2,5). In the 
end, it is necessary to define indicators of quality 
of care, ways to monitor and constantly work on 
improving the quality of health services, which 
will improve patient satisfaction (21,23).

In conclusion, EUROPEP questionnaire is a use-
ful tool for studying patients’ satisfaction with 
health care services. According to the obtained 
data, patients’ satisfaction was significantly hi-
gher in family medicine than in general medi-
cal practice. In the framework of primary health 
care, it should aim at launching family medicine 
offices in order to achieve satisfaction of benefi-
ciaries of health services.
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Zadovoljstvo pacijenta pruženom njegom u primarnoj 
zdravstvenoj zaštiti – postoje li razlike između stavova pacije-
nata prema radu porodične/obiteljske i opće medicine?
Larisa Gavran1, Eldin Jašarević2, Nino Hasanica1

1Edukativni centar porodične/obiteljske medicine, Dom zdravlja Zenica; 2Zavod za javno zdravstvo Zeničko-dobojskog kantona, Bosna i 

Hercegovina

SAŽETAK 

Cilj  Ispitati zadovoljstvo pacijenata pruženom zdravstvenom uslugom u primarnoj zdravstvenoj zašti-
ti, te utvrditi iskazuju li pacijenti različite stavove prema radu ambulante opće i ambulante porodične/
obiteljske medicine.

Metode  Istraživanje je urađeno kao deskriptivno-analitička studija, koja je provedena među pacijenti-
ma Doma zdravlja Zenica, sa skorašnjim iskustvom rada porodične/obiteljske ili opće medicine. Prema 
upitniku Evropskog projekta za evaluaciju opće medicine od strane pacijenata (EUROPEP) napravljen 
je odgovarajući Upitnik za evaluaciju rada opće i porodične/obiteljske medicine od strane pacijenata. 
Populacija pacijenata podijeljena je u dva klastera – na pacijente koji se liječe u ambulantama opće, te 
ambulantama porodične/obiteljske medicine. Ispitanici u ambulantama izabrani su metodom jednosta-
vnog slučajnog uzorka.

Rezultati  Istraživanje je obuhvatilo 100 ispitanika, 50 iz opće i 50 iz porodične/obiteljske medicine, 
od kojih je 56 (56,0%) muškaraca, a najzastupljenija dobna skupina bila je između 41 i 60 godina, 
42 (42,0%) ispitanika. Zadovoljstva pacijenta u ambulanti porodične/obiteljske medicine statistički su 
najznačajnija kada se radilo o zakazivanju pregleda kod ljekara u vrijeme koje odgovara pacijentu 
(p=16,28), mogućnosti ostvarivanja telefonske veze s ambulantom (p=32,55), te dužini čekanja u čeka-
onici (p=30,42).

Zaključak  Prikupljeni podaci potvrdili su visoku razinu zadovoljstva pacijenata s jedinicama porodič-
ne/obiteljske medicine u primarnoj zdravstvenoj zaštiti. Korišteni upitnik EUROPEP-a čini se korisnim 
sredstvom za proučavanje zadovoljstva pacijenata zdravstvenim uslugama.

Ključne riječi: zadovoljstvo, kvalitet zdravstvene zaštite, upitnik EUROPEP-a
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ABSTRACT 

Aim To determine the relation between physical activity and myo-
pia progression in student population. Causes of myopia occurren-
ce are not sufficiently explained.

Methods This retrospective-prospective, descriptive research in-
cluded 100 students with verified myopia up to -3 Dsph. The re-
search was conducted in the Institute for Occupational and Sports 
Medicine of Zenica-Doboj Canton and at the University of Zenica 
in the period from January 2011 until January 2012. Ophthalmolo-
gical examination and Multistage Fitness Test were done twice.

Results A significant correlation was recorded only according to 
assessment of physical competence during the second measure-
ment with a negative sign, indicating that an increase of physical 
activity had an impact on the decrease of differences in values of 
automatic computer refractometry in cycloplegia of measurements 
(right eye Rho: -0.260, p<0.01; left eye Rho: - 0.255, p<0.05). 
Multivariate regression analysis of impact on the difference of 
distance visual acuity without correction as well as the impact 
on difference of automatic computer refractometry in cyclople-
gia indicated that assessment of physical competence during the 
measurements had statistically significant impact on the decrease 
of distance visual acuity between measurements (right eye OR: 
I measurement -0.748, II measurement -0.660, p<0.05; left eye 
OR: I measurement -0.613, II measurement -0.515, p<0.05) and 
on decreased difference of automatic computer refractometry in 
cycloplegia (right eye OR: I measurement -0.822, II measurement 
-0.831, p<0.05; left eye OR: I measurement -0.641, II measure-
ment -0.706, p<0.05).

Conclusion Physical activity did not cause the increase of myopia. 
This research opened a perspective for other researches on the im-
pact of physical activity on myopia.

Key words: ophthalmological examination, functional ability, 
Multistage Fitness Test
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INTRODUCTION

Myopia is a refractional anomaly where the pa-
rallel rays coming from the distance, following 
the refraction through the cornea and the lens, 
focus before retina in the vitreous humour and 
by coming before the focus in divergence sta-
te, they create dispersive circles on retina with 
blurry image of the subject that is located in 
infinity (1). Causes of myopia have not been 
sufficiently ascertained (2). There are several 
issues elaborated as the cause of myopia, such 
as heredity, malnutrition, obesity, endocrine 
disorders, chemical deficits (calcium, vitamin 
deficit), excessive or insufficient use of glasses, 
excess during near-sighted activities (2,3). Most 
frequent theories relating to hereditary and en-
vironmental factors, working conditions and ne-
ar-sighted work, as well as their combinations 
were established before (1,2).
In the children and young people with myopia 
who were regularly engaged in sports and ot-
her physical activities, it was identified that 
myopia did not increase at later age (4). It has 
been observed that young people with myopia 
reported less physical exercise and activity in 
childhood than their age peers (5-7). Myopia is 
classified according to etiology (cause), clinical 
features, age at which it occurs, the intensity of 
optical error, the amount of refraction (8-10).
The aim of this research was to identify the re-
lation between physical activity and progressive 
myopia in student population. Previous studies 
found that physical activity has a protective effect 
on the development and progression of myopia in 
university students (4-7). So far similar resear-
ch has not been done in Bosnia and Herzegovina 
and in this region. 

PATIENTS AND METHODS

The study included 100 students of the Univer-
sity of Zenica, of both genders, 18 to 25 years 
of age with confirmed myopia up to -3 Dsph 
prior to entering the faculty, where an optical 
correction as well as the absence of general, sy-
stemic diseases in the course of research were 
determined. In addition to myopia up to -3 
Dsph, depending on established diagnosis, exc-
lusion criteria were an existence of any other 
eye disease as well as any eye surgery. Exami-

nees voluntarily participated in the study which 
was confirmed following detailed information 
on the purpose and manner of implementing the 
research by signing the consent on participation 
in the study. The protocol of this study compli-
es with principles of the Declaration of Helsin-
ki. A consent of the Ethics Committee of the 
School of Medicine, Sarajevo University, has 
also been obtained.
The study was retrospectively-prospective, 
descriptive and implemented in the period 
between  the beginning of January 2011 until 
the end of January 2012. Ophthalmological 
examination and assessment of the level of 
physical activity (physical competence/functi-
onal ability) were done.
Ophthalmological examination was done in 
the Ophthalmology Office of the Institute for 
Occupational and Sports Medicine of the Zeni-
ca-Doboj Canton, twice during academic years 
2010/11 and 2011/12, at the end of the winter 
semester 2010/11 and at the end of the winter 
semester 2011/12. It included determining of 
distance visual acuity without correction, bi-
omicroscopic examination of the front eye se-
gment, determining of refraction at cycloplegia 
and finding at the ocular fundus. 
Questionnaires used in this study consisted of 
the question how many hours per week exa-
minees spent in sports and physical activities. 
Physical activity (physical competence/functi-
onal ability) of examinees was determined with 
Multistage Fitness Test (Brewer J), according 
to the protocol (11). Prior to performing the test 
itself, the following anthropometric parameters 
were measured: body height, body mass and 
Body Mass Index (BMI). The aforementioned 
test was done in the gym of the University of 
Zenica at the same time as ophthalmological 
examinations. 
Necessary equipment for performance of Mul-
tistage Fitness Test included a CD player and 
2 signs 20m apart. The test begins by start of 
counting down lasting for 5 seconds (s). Af-
terwards, individual signals were issued in equ-
al intervals. Examinees should seek to be on the 
opposite side from the start in the moment when 
the first sound signal was heard. Examinees sho-
uld continue to run with the same pace and be 
at one or the other end of the road every time 
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when the following sound signal was heard. Af-
ter each minute, time intervals between sound 
signals decreased and therefore, the running 
speed inevitably increased. The first running 
speed was marked as level 1, the second as le-
vel 2 and so on. Each level lasted in average 
for about 1 minute and duration of the CD was 
up to level 21. If examinees failed to reach the 
line before the sound signal, they got 2 verbal 
warnings and following a third one, the test was 
suspended. The observer-partner marked the le-
vels and number of run tracks within each level 
in order to determine the number of tracks of 
examinee prior to the test suspension. Obtained 
results were entered in a form for the checking 
of morphological and functional abilities.
Data were processed by applying descriptive sta-
tistics, t-tests for independent samples, chi-squ-
ared test, Pearson’s test of linear correlation and 
multivariate regression analysis. The p<0.05 was 
considered as statistically significant.

RESULTS

There were more female, 61 (61%) in relati-
on to male, 39 (39%) examinees. An average 
examinees age was 21.89±1.49 years (ranged 
from 20-25).
The comparison of distance visual acuity wit-
hout correction of the right eye indicates that in 
case of the first measurement it was 0.5224±0.3, 
and in case of the second measurement, 
0.4746±0.3 (p<0.05). A distance visual acuity 
without correction of the left eye in case of first 
measurement was 0.5389±0.3, and in the second 
measurement 0.4865±0.3 (p<0.05).
Automatic computer refractometry in cyclo-
plegia of the right eye in the first measurement 
was -1.3275±0.61 Dsph and in second one was 
-1.455±0.64 Dsph (p<0.05). Automatic compu-
ter refractometry in cycloplegia of the left eye in 
the first measurement was -1.2875±0.64 Dsph, 
and in the second one it was -1.4025±0.69 Dsph 
(p<0.05) (Table 1).
Analysis of the average time the examinees 
took to engage in sports and other physical ac-
tivities indicate that during the first measure-
ment examinees spent less time with sport and 
other physical activities, in relation to the se-
cond measurement, 6.82±3.6 hrs and 7.24±3.8 
hrs, respectively.

Average values of total evaluation of physical 
competence (functional ability) determined with 
Multistage Fitness Test between measurements 
were higher during the second measurement, 
7.24±1.12, and 7.26±1.13, respectively but wit-
hout statistically significant difference (Table 2).

Mean N SD SEM t p

Pair 1

I measurement – 
automatic computer 
refractometry in 
cycloplegia of the 
right eye (Dsph)

-1.327 100 0.611 0.061

6.394 0.0001II measurement – 
automatic computer 
refractometry in 
cycloplegia of the 
right eye (Dsph)

-1.455 100 0.642 0.064

Pair 2

I measurement – 
automatic computer 
refractometry in 
cycloplegia of the left 
eye (Dsph)

-1.287 100 0.636 0.063

4.387 0.0001II measurement – 
automatic computer 
refractometry in 
cycloplegia of the left 
eye (Dsph)

-1.402 100 0.693 0.069

Table 1. First (I) and second (II) measurement of automatic 
computer refractometry in cycloplegia of the right and left eye

N, total number of samples; SD, standard deviation; SEM, standard 
arithmetic mean error; t, student’s t-test

Mean N SD SEM t p

I measurement -asse-
ssment of physical 
competence

7.24 100 1.120 0.112

0.315 0.754
II measurement - 
assessment of physical 
competence

7.26 100 1.134 0.113

Table 2. First (I) and second (II) measurement of appraising 
physical activity (physical competence/functional ability) of 
examinees identified with Multistage Fitness Test

N, total number of samples; SD, standard deviation; SEM, standard 
arithmetic mean error; t, student’s t-test

A significant correlation was recorded only accor-
ding to difference of automatic computer refrac-
tometry in cycloplegia of the right and left eye 
of the first and second measurement, indicating 
that myopia increased with a decrease of visual 
acuity. Moreover, it was identified that in case of 
differences of automatic computer refractometry 
in cycloplegia between the first and second me-
asurement of the right and left eye, a significant 
correlation was recorded only according to asses-
sment of physical competence during the second 
measurement with a negative sign, indicating 
that increase of examinees’ physical competence 
impacts on decrease of differences of automatic 
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computer refractometry in cycloplegia of the first 
and second measurement, e.g. it does not cause 
the increase of myopia (Table 3).

and second measurement was a statistically si-
gnificant impact on the decrease of difference of 
distance visual acuity and decrease of difference 
of automatic computer refractometry in cyclople-
gia between two measurements (Table 4,5).

DISCUSSION

With the development of civilisation, there has 
been an increasing number of persons diagnosed 
with myopia (2,3,13). Distribution of myopia 
is diverse in different parts of the world. In the 
former Yugoslavia, according to Dorn, myopia 
occurred in 12% of residents (2). 
The aim of this research was do determine the 
relation between physical activity and myopia 
progression. A significant correlation was recor-
ded only according to assessment of physical 
competence during the second measurement with 
a negative sign, indicating that an increase of 
physical activity had an impact on the decrease 
of differences of values of automatic computer 
refractometry in cycloplegia of both measure-
ments. Multivariate regression analysis of impact 
on the difference of distance visual acuity witho-
ut correction of both eyes as well as the impact on 
difference of automatic computer refractometry 
in cycloplegia indicated that assessment of physi-
cal competence during the first and second me-
asurement had a statistically significant impact 
on the decrease of distance visual acuity between 

Difference 
I and II 

- (Dsph) - 
O.D.

Diffe-
rence I 
and II 

- (Dsph) 
- O.S.

I measu-
rement – 

assessment 
of physical 
competence

II measu-
rement – 

assessment 
of physical 
competence

Age

Difference 
I and II - 
V.O.D.

Rho 0.807* 0.542* -0.154 0.130 -0.088

p 0.000 0.000 0.125 0.199 0.386

Difference 
I and II - 
V.O.S.

Rho 0.706* 0.595* -0.163 0.091 -0.051

p 0.000 0.000 0.106 0.370 0.614

Difference 
I and II 
- (Dsph) - 
O.D.

Rho 0.683* -0.054 -0.260* -0.031

p 0.000 0.595 0.009 0.763

Difference 
I and II 
- (Dsph) - 
O.S.

Rho 0.000 -0.255† 0.058

p 0.997 0.011 0.570

Table 3. Correlation between differences of the first (I) and 
second (II) measurement

*Correlation significant on the level p<0.01; †Correlation significant 
on the level p<0.05; Rho, Pearson’s correlation; V.O.D., distance vi-
sual acuity without correction of the right eye; V.O.S., distance visual 
acuity without correction of the left eye; O.D., automatic computer 
refractometry in cycloplegia of the right eye; O.S., automatic compu-
ter refractometry in cycloplegia of the left eye

Multivariate regression analysis of the impact 
on the difference of distance visual acuity wit-
hout correction of the right and left eye and the 
difference of automatic computer refractometry 
in cycloplegia of both eyes indicated that asse-
ssment of physical competence during the first 

Coefficient*

Model
Non-standardized Standardized

t p
95.0% confidence interval B

B Std. error Beta Lower Upper
(Constant) Right eye 0.070 0.070 1.000 0.320 -0.069 0.208
I measurement – assessment of physical competence -0.054 0.011 -0.748 -4.953 0,.000 -0.076 -0.033
II measurement – assessment of physical competence -0.047 0.011 -0.660 -4.272 0.000 -0.069 -0.025
(Constant) Left eye 0.022 0.069 0.309 0.758 -0.117 0.160
I measurement – assessment of physical competence -0.043 0.011 -0.613 -3.957 0.000 -0.065 -0.022
II measurement – assessment of physical competence -0.036 0.011 -0.515 -3.250 0.002 -0.058 -0.014

Table 4. Multivariate regression analysis of impact on the difference of distance visual acuity without correction of the right and left eye

*Dependent variable: I and II measurement difference of distance visual acuity without correction of the right and left eye; B, results of regression 
analysis; Beta, probability ratio (odds ratio); t, the student’s t-test

Coefficient*

Model
Non-standardized Standardized

t p
95,0% confidence interval B

B Std. error Beta Lower Upper
(Constant) Right eye 0.152 0.162 0.943 0.348 -0.169 0.473
I measurement – assessment of physical competence -0.146 0.025 -0.822 -5.764 0.000 -0.197 -0.096
II measurement – assessment of physical competence -0.146 0.026 -0.831 -5.695 0.000 -0.197 -0.095
(Constant) Left eye 0.022 0.069 0.309 0.758 -0.117 0.160
I measurement – assessment of physical competence -0.043 0.011 -0.613 -3.957 0.000 -0.065 -0.022
II measurement – assessment of physical competence -0.036 0.011 -0.515 -3.250 0.002 -0.058 -0.014

Table 5. Multivariate regression analysis of impact on the difference of automatic computer refractometry in cycloplegia of the 
right and left eye

*Dependent variable: I and II measurement difference of distance visual acuity without correction of the right and left eye; B, results of regression 
analysis; Beta, probability ratio (odds ratio); t, the student’s t-test
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measurements  and on decreased difference of au-
tomatic computer refractometry in cycloplegia.
This research included more female examinees in 
relation to male ones. However, this result, conside-
ring the amount of samples cannot be relevant for a 
conclusion that myopia is more frequent in female 
students. Other research established that myopia is 
more frequent in females than males. Richler and 
Bear in Newfoundland study also determined gre-
ater prevalence of myopia in females than males 
(12), which was determined by Angle and Wissma-
nn (13), as well as Goldschmidt (14). Pärssinen and 
Lyyrain case of Finnish children determined that 
myopia was more frequent with girls because boys 
spent more time in sport activities (15), which was 
identified by Lu et al. in Chinese children and yo-
uth, since girls spent more time reading and doing 
homework than boys, who spent more time in acti-
vities at open space (16). The same was identified 
by French et al. in school children in Sydney (17) 
as well as You et al. in Chinese youth (18).
This research has shown that in case of examinees 
with greater physical activity, that is, physical com-
petence, there was a smaller difference of automa-
tic computer refractometry in cycloplegia between 
measurements, leading to the conclusion that gre-
ater physical activity did not cause myopia progre-
ssion. Based on multivariate regression analysis of 
impact on differences of distance visual acuity and 
automatic computer refractometry in cycloplegia 
of both eyes, it was determined that physical activi-
ty did not cause the decrease of distance visual acu-
ity, that is, increase of myopia. Furthermore, this 
research has shown that physical activity (physical 
competence) of examinees did not cause the incre-
ase of myopia in student population.
Rose et al. found lower prevalence of myopia in 
Chinese children and youth living in Sydney in 
relation to Chinese children and youth living in 
Singapore, since children in Sydney spent seve-

ral hours engaged in open physical activities, and 
children in Singapore go to school a bit earlier and 
thereby, spend less time playing outside (19). Rose 
study was also confirmed in research by Gugge-
nheim et al., who objectively measured physical 
competence and determined that less time was 
spent in sports and physical activity leading to in-
crease of the myopia level (7). Mutti et al. determi-
ned in two studies a “protective” role of external 
activity on myopia progression, that is, in case of 
individuals who were engaged in sport and other 
external physical activities, myopia did not increa-
se (20). The same was confirmed by Jones-Jordan 
et al. that persons diagnosed with myopia spent 
less time engaged in sports and physical activities 
in childhood prior and following the occurrence of 
myopia in relation to emmetropes (4). Donovan et 
al. determined that myopia progression is slower 
during summer than winter, because people spend 
more time outside during the summer and they are 
more engaged in sport activities (21).
Increase of physical activity on open space and 
engaging in sport can have potential impact on 
prevention of myopia increase. A further study is 
necessary in order to completely define the rela-
tion of physical activity as an external factor and 
myopia, and possibility and practical application 
of new findings in everyday human life.
In conclusion, physical activity (physical com-
petence), identified with the Multistage Fitne-
ss Test, did not cause the increase of myopia in 
students. This research, which was done among 
the first ones on this region, opened a perspective 
for further and broader research on the impact of 
physical activity on myopia.
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SAŽETAK 

Cilj:  Utvrditi odnos fizičke aktivnosti i progresije miopije u studentskoj populaciji. Uzroci nastanka 
miopije nisu dovoljno razjašnjeni. 

Metode:  Ovo retrospektivno-prospektivno, deskriptivno istraživanje obuhvatilo je 100 studenata s 
verificiranom miopijom do -3 Dsph. Istraživanje je provedeno u Zavodu za medicinu rada i sportsku 
medicinu Zeničko-dobojskog kantona i na Univerzitetu u Zenici, od januara 2011. do januara 2012. 
godine. Oftalmološki pregled i Višestepeni fitnes test obavljeni su dva puta. 

Rezultati:  Statistički značajna korelacija s negativnim predznakom zabilježena je samo u ocjeni fizičke 
spremnosti tokom drugog mjerenja, što ukazuje da je povećanje fizičke aktivnosti utjecalo na smanjenje 
razlika vrijednosti automatske kompjuterske refraktometrije u cikloplegiji oba mjerenja (desno oko Rho: 
-0,260, p<0,01; lijevo oko Rho: - 0,255, p<0,05). Multivarijantna regresiona analiza utjecaja na razliku 
vidne oštrine na daljinu bez korekcije oba oka, kao i utjecaja na razliku automatske kompjuterske re-
fraktometrije u cikloplegiji, ukazala je da je ocjena fizičke spremnosti tokom mjerenja imala statistički 
signifikantan utjecaj na smanjenje vidne oštrine na daljinu između mjerenja (desno oko OR: I mjerenje        
-0,748, II mjerenje -0,660, p<0,05; lijevo oko OR: I mjerenje -0,613, II mjerenje -0,515, p<0,05) i na sma-
njenje razlike automatske kompjuterske refraktometrije u cikloplegiji (desno oko OR: I mjerenje -0,822, 
II mjerenje -0,831, p<0,05; lijevo oko OR: I mjerenje -0,641, II mjerenje -0,706, p<0,05). 

Zaključak:  Fizička aktivnost nije imala utjecaja na porast miopije. Ovim istraživanjem otvorena je 
perspektiva za druga istraživanja o utjecaju fizičke aktivnosti na miopiju.

Ključne riječi: oftalmološki pregled, funkcionalna sposobnost, Višestepeni fitnes test
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ABSTRACT

Aim To analyze the problem of gambling games distribution 
among the students.

Methods The research was done on a sample of 2370 students 
of secondary schools in the municipalities of Zenica and Kakanj, 
Bosnia and Herzegovina. The survey research method and theore-
tical and comparative methods were applied. Sociodemographic 
data were analyzed, information about parents’ knowledge of in-
volvement of their children in gambling games and their approval, 
whether the students were informed at school about the dangers of 
gambling games, religiousness of students and their awareness of 
the phenomenon of gambling games addiction.

Results From the total of 2370 examinees, 164 (6.9%) declared 
that they often played games of chance, 839 (35.4%) played them 
occasionally and 1367 (57.7%) never played any games of chance. 
Betting is the game that most students played, 693 (29.2%). The 
students  declared that their friends played some of the games of 
chance in 932 (39.3%) cases; 1014 (42.8%) students’ parents disa-
pproved playing the games of chance. The biggest number of the 
students, 1143 (48.2%) declared that there was no discussion at 
school about the danger of playing games of chance.

Conclusion Gambling games are widely spread among the secon-
dary school students. The problem is largely induced by the social 
environment, family and school. 

Key words: addiction, family, school, religiousness.
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INTRODUCTION

The diffusion of gambling games in Bosnia and 
Herzegovina has been present for a long period 
of time (1,2). The media inform about the amo-
unts paid on daily basis for bingo and lottery, 
which clearly shows that hundreds of thousands 
of people take part in these games every week 
and each of these are somehow becoming a sort 
of a ritual (1,2). It is also a disturbing fact that 
there is an increasing number of youngsters in 
front of the sports bet-shops queuing to pay for 
their „winning tickets“(1-3). Therefore, whatever 
the view towards gambling games one may have, 
they have become an integral part of life of  a 
number of  people wishing to become rich over 
night with the help of the „winning combination“ 
of numbers in the lottery, bingo or bet.
Gambling is a contagious disease of a society and 
it turns into epidemics especially in times of great 
economic crises (2,3). It is transmitted fast from 
an individual to the family members, friends, co-
workers, at school, in the street and it gets diffe-
rent forms (2-4).
The basic classification of gambling games in 
majority of the developed European countries 
does not differ essentially. These are lottery ga-
mes, betting, casino games, gambling machines, 
bingo and the like (2-4). 
The most popular gambling game among the ci-
tizens of Bosnia and Herzegovina is TV BINGO, 
and according to Gesellschaft für Konsumfors-
chung (Society for Consumer Research) B&H, 
28% of the citizens take part in it (4). As to the 
number of the participants, bet shops are the se-
cond most spread gambling phenomenon among 
the citizens of B&H and they take 17% of the to-
tal number of citizens older than 15 years of age 
who take part in such activities (3,4).
Gambling games, being legal in majority of the 
countries in the world, should be treated  as ad-
diction and included in the category of the new 
forms of addiction (3,4). The scientists do not 
have the same standpoint about this problem. 
While there are the ones who consider gambling 
games as a kind of pathology, the others are tend 
to simplify the problem and describe it as a com-
ponent of personal instability (4). While some 
scientists consider gambling games as pathology, 
the majority simplify the problem treating it as 

the human instability and show no interest for 
medical therapy (1). According to the definition 
of the World Health Organization, addiction is a 
mental and, sometimes also, a physical condition 
caused by the interaction between the living or-
ganism  and the addiction resources (1-3).
The aim of this study was to obtain informati-
on about the diffusion and frequency of partici-
pating in gambling games among the secondary 
school children in the municipalities of Zenica 
and Kakanj. 

EXAMINEES AND METHODS

The research in diffusion of gambling games 
among the secondary school students in the mu-
nicipalities of Zenica and Kakanj was carried out  
in the period June-July 2012 and it involved 2370 
students of several secondary schools in the Ze-
nica and Kakanj municipalities: The First High 
School Zenica, the Second High School Zenica, 
High School of the Catholic School Centre „Sveti 
Pavao“, Secondary School of Economics Zenica, 
Technical School Zenica, Secondary School for  
Miscellaneous Industrial Occupations Zenica, 
Secondary Trade School „Mladost“ Zenica, High 
School “Muhsin Rizvić” Kakanj, Secondary Te-
chnical School “Kemal Kapetanović” Kakanj 
and Secondary Trade School Kakanj.
The method of interaction between the examiner 
and the examinee was used in this research. A 
questionnaire that was applied included 23 items 
which were used to analyze socio-demographic 
data (school, class, gender, year of birth, success 
in school, parents’ qualifications), the frequency 
of playing games of chance among students (so-
metimes, often, never) and their parents (no one, 
only father, only mother, both parents, all family 
members) as well as information about parents 
awareness (yes, no, maybe) and approving or di-
sapproving their children to play games of chance 
(correct, incorrect, some are approved and some 
are not). It also contained data about how well 
students in school are informed about the dan-
ger of playing games of chance (well informed, 
poorly informed, not informed at all), about their 
religiosity (yes, no) and their awareness of ad-
diction to games of chance (no, games of chance 
bring nothing good, since one can become addic-
ted to them).  It is the result of the combination 
of several existing questionnaires that were inte-
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grated by taking the items which take into con-
sideration the specific cultural particularities of 
the area where the research was carried out. The 
research was anonymous. All the students volun-
tarily agreed to participate in this research, and 
the process of the research was approved by the 
Pedagogical Institute of Zenica-Doboj Canton, as 
well as by the management of the schools that 
took part in this research.
The concept of the research is empirical and non-
experimental, i.e. it involved various theoretically 
established methods for the subject, as well as for 
collecting the data and for their analysis and in-
terpretation. As to the available methods for co-
llecting the data and realization of the empirical 
part of the research, the most appropriate was the 
survey method. However, for comparison of the 
research results in this and the methodologically 
similar researches, the most appropriate was the 
theoretical and comparative method. 

RESULTS 

The research involved 2370 examinees of which 
1083 (45.7%) were females and 1287 (54.3%) 
were males. The research involved the students 
of the first and the third grade of secondary sc-
hools of which 1529 (64.5%) were the first grade 
students and 841 (35.5%) were the third grade 
students of the secondary schools in the munici-
palities Zenica and Kakanj.
Most of the examinees replied that their fathers 
had secondary school education, 1741 (73.5%), 
228 (9.6%) stated they had university degree edu-
cation. The smallest number of fathers had a sci-
entific degree (master or doctor), i.e. 10 (0.4%). 
Regarding educational background of mothers, 
majority of them had secondary school education, 
1284 (54.2%), 597 (25.2%) of mothers had only 
elementary school education. The smallest num-
ber of examinees stated that their mothers had a 
scientific degree (master or doctor), seven (0.3%). 
Parents’ qualifications, e.g. father’s and  mother’s 
had no influence on the frequency of students 
playing games of chance (p=0,613 and p=0,068, 
respectively). 
Majority of the examinees stated a well-to-do 
status of their family, i.e. 1376 (58.1%), medium 
by 638 (26.9%) The lowest number of the exami-
nees stated the bad material status of the family, 
i.e. 18 (0.8%), and very bad material status was 

stated by 21 (0.9%) examinees. 
Considering the age at which they started playing 
gambling games only 714 (30.1%) of students 
replied to this question, and 1656 (69.9%) of the 
students failed to reply to this question. There 
was the case of one student who started playing 
gambling games at the age of 4. Majority of the 
students, 213 (9.0%) replied that they started with 
gambling games at the age of 15. Majority of the 
examinees were religious, 1798 (75.9%) and 442 
(28.6%) were not religious. 
With regard to the results showing the diffusi-
on of gambling games among the students, they 
were as follows: 1367 (57.7%) of the students 
stated they had never played gambling games, 
839 (35.4%) stated they played these games from 
time to time and 164 (6.9%) of the students stated 
they often participated in gambling games. 
Only 986 (41.6%) of the students replied to the qu-
estion referring to the kind of gambling game they 
take part in, while 1384 (58.4%) of the students 
did not reply to this question at all. According to 
the replies the greatest percentage of students i.e. 
29.2% or total  number of 693 students were invol-
ved in betting, then, 175 (7.4%) students played 
lottery and the smallest number played dice game, 
i.e. it was only one student. Only three students 
played  the poker machine games and they made 
0.1% of all examinees (Table 1)

No (%) of respondents
Games of chance, which tend to play

Betting 693 (29.2)
Lotto 175 (7.4)
Playing cards 22 (0.9)
Sortition 1 (0.0)
Dogs 2 (0.1)
Bingo 84 (3.5)
Lottery tickets 6 (0.3)
Poker machine 3 (0.1)
Total 986 (41.6)
No response 1384 (58.4)
Total 2370 (100.0)

Table 1. Distribution of games of chance that students tend 
to play

There was a greater number of those who cla-
imed that some gambling games were played 
in their family. Only 999 (42.2%) of the exa-
minees stated that no one in their family prac-
ticed gambling games, while others stated that 
they themselves or someone else in their family 
played the gambling games. The greatest per-
centage of the examinees, 573 (24.2%) students 
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stated that they only played the gambling ga-
mes in the family. The lowest number of stu-
dents stated their mother played the gambling 
games, 43 (1.8%) (p=0.000) (Table 2).

gambling games were approved in their family 
(p=0,000) (Table 4).

How often do you play games of 
chance?

Does anyone in 
your family play 
games of chance?

Never Sometimes Often Total

No one 966 (96.7%) 30 (3.0) 3 (0.3%) 999
Only father 229 (65.8%) 104 (29.9%) 15 (4.3%) 348
Only mother 26 (60.5%) 16 (37.2%) 1 (2.3%) 43
Both parents 61 (47.3%) 61 (47.3%) 7 (5.4%) 129
All family members 6 (8.2%) 61 (83.6%) 6 (8.2%) 73
Brother/sister 77 (37.6%) 107 (52.2%) 21 (10.2%) 205
Only me 2 (0.3%) 460 (80.3%) 111 (19.4%) 573
Total 1367 (57.7%) 839 (35.4%) 164 (6.9%) 2370

Table 2. The prevalence of games of chance among students 
and playing games of chance within their families

How often do you play games of 
chance?

How many of your 
friends play games of 
chance?

No, never Sometimes Often Total

Not one 132 (84.6%) 19 (12.2%) 5 (3.2%) 156
Some of them 778 (67.2%) 346 (29.9%) 34 (2.9%) 1158
Most of them 419 (45.0%) 419 (45.0%) 94 (10.1%) 932
All of them 19 (18.6%) 53 (52.0%) 30 (29.4%) 102
Total 1348 (57.4%) 837 (35.6%) 163 (6.9%) 2348

Table 3. The prevalence of games of chance among students 
and playing games of chance among their friends

The games of chance 
are disapproved in 
my family

How often do you play games of 
chance?

No, never Sometimes Often Total
Correct 733 (72.3%) 227 (22.4%) 54 (5.3%) 1014
Incorrect 164 (51.3%) 126 (39.4%) 30 (9.4%) 320
Some are approved 
and some are not 467 (45.4%) 483 (46.9%) 79 (7.7%) 1029

Total 1364 (57.7%) 836 (35.4%) 163 (6.9%) 2363

Table 4. The prevalence of games of chance among students 
and family approval of games of chance

Do you think that playing games of chance can 
bring you something good?

No (%) of 
respondents

Yes, that’s a good way to solve financial problems 131  (5.5)
Yes, that’s a good way of having fun 516  (21.8)
No, games of chance bring nothing good, since one 
can become addicted to them 1694  (71.5)

Total 2341  (98.8)
No response 29  (1.2)
Total 2370  

Table 5. Attitude of students towards the addiction to games 
of chance

The greatest number of students considered that 
their friends played the gambling games. Only 
156 (6.6%) of the students stated that none of 
their friends played the gambling games. The 
greatest number of the students stated that some 
of their friends played the gambling games 1158 
(48.9%). Only 22 (0.9%) students failed to reply 
to this question (p=0.000) (Table 3).

The question referring to the monthly amount 
of money spent on the gambling games, the gre-
atest number of the examinees, 1724 (72.7%) 
stated they spent no money and most of the 
students who stated they spent 5 KM per mon-
th amount to 142 (6.0%). 117 (4.9%) students 
spent 10 KM per month on gambling games. 
According to the results of this research 11 
(0.5%) students spent up to 100 KM per month 
on gambling games. 
The greatest number of the examinees, 1029 
(43.4%) stated that some gambling games were 
approved in their family, 1014 (42.8%) were not 
approved and 320 (13.5%) examinees stated that  

The greatest number of the examinees, 1143 
(48.2%), stated that the dangers of gambling ga-
mes were not at all discussed at school, while 168 
(7.1%) stated that the dangers of gambling games 
were frequently talked about at school. Seven 
(0.3%) students failed to reply to this question.
The research has shown that 1694 (71.5%) stu-
dents were aware that gambling games may in-
duce addiction and that they do no good, while 
516 (21.8%) of the students thought that it was a 
good way of having fun, and 131 (5.5%) thought 
it was a good way to get rid of financial problems 
(Table5).

DISCUSSION 

The results of this study have shown that most of 
the students never played games of chance, al-
though, there was a certain number of those who 
occasionally or even often played some of the ga-
mes of chance. Betting is the mostly played game 
of chance among the students. All in all, games 
of chance were also played by some students’ fa-
mily members too; mostly father, then brothers 
or sisters, and eventually by both parents. A li-
ttle has been said in school about the danger of 
playing games of chance.
Since early childhood children adopt the family 
pattern of behavior and, through the interaction 
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with their parents, they differentiate and modify 
their way of expressing emotions and imitate the-
ir parents (1-4).  Therefore, in the families where 
the parents take part  in some gambling games, 
it  may be expected  that their children will adopt 
such models of  behavior (1-4). 
Besides the family, peers and educators, i.e. sc-
hool, also have an important impact on a child’s 
social and emotional development (1-6). 
The role of a parent is to openly discuss with the-
ir children about their involvement in gambling 
games since it is absolutely necessary to build up 
their responsible attitude towards such activities. 
It is strongly recommended to the parents to mo-
nitor how their children spend their pocket mo-
ney and to monitor if they have more money than 
they should have and also  whether their children 
sell their personal or family belongings (1-6). 
Besides the family, the school, too, has a great 
impact on the development of healthy lifestyle 
in children (1-6). With the development of the 
healthy lifestyle and educating them about the 
damages caused by addiction of any kind, the 
school protects and prevents the child from beco-
ming involved in hazardous behavior, and thus, it 
helps the child to better select the peers to asso-
ciate with (1-6). Knowing that the opinion of the 
peers is of  great importance to the adolescents, 
that they want to be accepted by their peers, then, 

it  is not so hard to conclude that the wrong selec-
tion of the company may induce development of 
hazardous behaviors (1-6). 
The researches about the problem of risky beha-
vior among young people are very significant and 
important. Games of chance (gambling games) are 
becoming the new types of legal addictions and 
they are more and more spread among young pe-
ople and their families. Family and school should 
pay more attention to this problem. One of the re-
commendations for prevention of this problem is 
primary prevention inside the family, school and 
institutions who deal with different addictions.
Pathological gambling is a common disorder 
with severe consequences for patients and their 
families (5-7). Previous study has shown that pa-
thological and problem gambling in college-age 
young adults is related to a higher incidence of 
many psychological disorders and psychosocial 
concerns, mostly addictive behaviors (8). 
Future research must continue to examine the 
prevalence of gambling disorders 
because it is possible that the prevalence of these 
problems will continue to increase.
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Rasprostranjenost igara na sreću među učenicima srednjih 
škola na području općina Zenica i Kakanj
Jasmin Softić, Meliha Brdarević, Sedin Habibović, Mirnes Telalović, Samir Kasper, Hassan Awad
JZU Zavod za bolesti ovisnosti Zeničko-dobojskog kantona, Zenica, Bosna i Hercegovina

SAŽETAK

Cilj Cilj istraživanja bio je da se analizira i predstavi problem rasprostranjenosti igranja igara na sreću 
kod učenika srednjih škola.

Metode Istraživanje je provedeno na uzorku od 2370 ispitanika, učenika srednjih škola na području 
općina Zenica i Kakanj. Korišten je servey istraživački metod i teorijsko- komparativni metod. Anali-
zirani su sociodemografski podaci, učestalost igranja igara na sreću kod njihovih roditelja i informacije 
o tome da li roditelji znaju da njihova djeca igraju igre na sreću i da li to odobravaju, informisanost u 
školi o opasnosti igranja igara na sreću, te religioznost učenika i njihova svjesnost o pojavi ovisnosti o 
igrama na sreću.

Rezultati Od ukupno 2370 ispitanika, 164 (6,9%) učenika često su igrali, 839 (35,4%) povremeno, a 
1367 (57,7%) nikako nisu igrali igre na sreću. Od igara na sreću najviše učenika igralo je kladionicu, 
693 (29,2%). Učenici su naveli da su 932 (39,3%) njihova prijatelja igrala neku od igara na sreću. 
Igre na sreću nisu odobravali članovi porodice kod 1014 (42,8%) učenika. Najveći broj učenika, 1143 
(48,2%), izjasnio se da se u školi nikada nije govorilo o opasnostima igranja igara na sreću.

Zaključak Igre na sreću sve su rasprostranjenije među učenicima srednjih škola. Veliku ulogu u ovom 
problemu igraju društvo, porodica i škola. 

Ključne riječi: ovisnost, porodica, škola, religioznost
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ABSTRACT

The  aim of the study was to determine presence 
of Candida species in oral cavity  and to investi-
gate their relation with the smoking habit. This 
prospective study  included 140 healthy respon-
dents (75 male and 65 female)  divided into two 
groups according to the age: group I (from 18 to 
30 years) and group II (from 31 to  60 years).  
In 77 (55%) cases the respondents were smo-
kers. Group I included 37 (52.8%) and group II 
40 (57.1%) smokers. There were significantly 
more male smokers, 49 (62.3%). Candida spp. 
were identified in 40 (29%) healthy respondents 
(carriers). The most frequently isolated was Can-
dida albicans. Patients  with the presence of oral 
Candida  were smokers in 33 (82.5%) cases, whi-
le patients without Candida were smokers in 44 
(44%) cases. Smoking has an influence on oral 
colonization with Candida species. Both have a 
bad influence on oral health.

Key words: Candida albicans, tobacco, oral health.

INTRODUCTION 

Fungi are aerobic microorganisms, very adapta-
ble to a different environment (1). The most im-
portant of them associated as a commensal with 
oral cavity belong to the genus Candida (2). The 
most frequently isolated is Candida albicans 
(over 80%) (3,4). Many predisposing factors (lo-
cal and general) lead to an increasing number and 
invasiveness of Candida species, causing damage 
to the oral mucosa. Some of factors are tobacco 
smoking, bad oral hygiene, wearing of dentures, 
hypovitaminosis, iron deficiency, pregnancy, HIV 
infection, diabetes mellitus and debilitated pati-
ents such as those receiving antibiotic, steroids or 
cytotoxic therapy ( 4-7). Effects of cigarette smo-
ke on the oral mucosa are chemical and thermic 
(8,9). Tobacco use is a primary cause of many 
oral diseases and adverse oral conditions (10).  In 
some industrialized countries studies have shown 
that smoking is responsible for more than half of 
the periodontitis cases among adults (11). 
The aim of this study was to assess oral colonizati-
on of Candida species and to investigate a relation 
between oral Candida colonization and smoking 
cigarettes. The purpose of this study is to introduce 
some oral health adverse factors and point out the 
necessity of good oral hygiene maintenance. 

EXAMINEES AND METHODS

A prospective study was conducted among 140 
healthy respondents (75 males and 65 females), 
between the ages of 18 to 60 at the Dental Clinic, 
Health Centre “Dom zdravlja Novi Grad”,  the Pu-
blic Institution Medical Centre of Sarajevo Canton 
from 01.01. 2010 to 01.07. 2011.  Patients were di-
vided into two equal groups according to the age. 
Group I included patients aged from 18 to 30 years 
(average 23), and group II included patients aged 
between 31 to 60 years (average 42 years).
Medical history was taken and clinical examina-
tion was performed. For the assessment of oral 
hygiene the dental plaque index, oral hygiene in-
dex and dental calculus index were used. 
For isolation of Candida species (spp.) samples 
were taken by sterile swab and stained by met-
hylene blue and examined microscopically (40x) 
detecting the presence of blastospores and pse-

No (%) of examinees
Tartar

(Dental calculus) Plaque Oral hygiene 
index

Yes No Yes No Low High

Smokers 54
(70%)

23
(30%)

48
(62%)

29
(38%)

46
(60%)

31
(40%)

Nonsmokers 30
(48%)

33
(52%)

27
(43%)

36
(57%)

23
(36%)

43
(64%)

p 0.001 0.001 0.001

Table 1. Relation between smoking, tartar, plaque and oral 
hygiene

Notes
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udohyphae. Simultaneously, each sample was 
cultivated on Sabouraud dextroza agar (Oxoid, 
Besingstoke, UK) and brilliance Candida Agar 
(Oxoid, Besingstoke, UK). Sabouraud dextroza 
agar was prepared with the addition of antibiotics 
(penicillin, chloramphenicol, streptomycin and 
garamycin) to prevent growth of bacterial flora. 
After 48 hours of incubation at 37 ºC, cultures 
were separated into positive (growth of yeast) or 
negative cultures (no yeast growth). On positive 
cultures the number of yeast colonies was deter-
mined.  Brilliance Candida Agar  is a selective 
differential medium for the rapid isolation and 
identification of clinically important Candida 
spp., allowing the differentiation of Candida al-
bicans and Candida tropicalis from other speci-
es of Candida within 48 hours. The results were 
confirmed by yeast assimilation test API 20C 
AUX (bioMérieux, L’Etiolle, France).
Standard methods of descriptive statistics were 
used (mean, median, standard deviation). In a 
symmetric distribution of frequencies were appli-
ed parametric statistical analysis (student’s t-test) 
and asymmetric distribution resulted in the appli-
cation of nonparametric analysis (χ2 test). The 
value of p ≤ 0.05 was considered as significant.

RESULTS

Male patients were more represented, 75 (53.6%)  
than female  patients, 65 (46.4 %). According to 
medical history, 77 (55% ) were cigarettes smokers, 
and 63 (45% ) were nonsmokers. Group I included 
37 (52.8 % ) and  group II 40 (57.1%) smokers 
(p=0.165). There were 49 (62. 3%) male smokers 
and 28 (37.7%) female smokers (p<0.001). 
Candida spp. were identified in 40 (29%) exami-
nees (asymptomatic healthy carriers). In 34 (85%) 
Candida albicans was identified,  Candida gla-
brata in four (10%) cases, and Candida crusei in 
only two (5%) (p< 0.05). Prevalence of oral Can-
dida carriers was comparable between both males 
and females: 22 (55%) and 18 (45%) (p > 0.05). 
Differences in the prevalence of Candida among 
the carriers according to the age groups were: 23 
(58.3%)  in the group I, and 17 (41.7 %) in the gro-
up II ( p>0.05). 
Among the patients presented with oral Candi-
da (40 patients), 33 (82.5%) were smokers, whi-
le patients without Candida (100 patients) were 
smokers only in 44 (44 %) cases, so it can be con-

cluded that cigarettes smoking was significantly 
correlated to the presence of Candida in the oral 
cavity (p< 0.05). The consumption of tobacco ci-
garettes was significantly correlated with plaque, 
calculus and index oral hygiene (p<0.05) (Table 
1). The correlation between smoking and poor oral 
hygiene was not statically significant (p= 0.864).

DISCUSSION

Candida species were identified in about one third 
of the patients, and the most present was Candi-
da albicans, which corresponds to other studies 
(12,13). The relationship between oral coloniza-
tion with Candida species and tobacco cigarette 
smoking is still not completely elucidated. Some 
studies indicate correlation, some of them deny it 
(14,15). Results of this study were not in accor-
dance with the results of the study conducted in 
2010 by Darwazeh et al, where among 100 pati-
ents (50 smokers and 50 nonsmokers) Candida 
spp. were isolated from 84% of the smokers and 
74% of nonsmokers (16). Tobacco smoking did 
not have influence on oral colonization with Can-
dida spp. in healthy subjects in Drawazeh’s study 
(16), which is opposite to the results of this study. 
Prevalence of oral Candida carriage was compa-
rable between both smokers and nonsmokers in 
Reichart et al study (17). 
In this study among the patients with oral candi-
diasis two-thirds were smokers, and among the 
patients without candidiasis only one-third were 
smokers. Those data are in accordance with the re-
sults of studies conducted by  Arendorf et al, who 
proved statistically significant correlation between 
smoking and Candida colonisation (18). Smoking, 
mobile prosthetics and systemic disease were fo-
und as predisposing factors for the development of 
oral candidiasis in other studies too (4, 19).  
Reportedly, the prevalence of candida carriage 
is increasing significantly as a function of age, 
and it is comparable among sexes, but not signi-
ficantly (20). Opposite to  the Drawazeh’s study, 
the results of this study proved no statistically si-
gnificant difference in the presence of oral Can-
dida between younger and older responders. But 
results of both researches agreed that there was 
no statistical significance in the presence of oral 
Candida between males and females (20).
Smoking cigarettes and presence of Candida 
species in oral cavity have adverse effects on 
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oral hygiene. Those detrimental factors highli-
ght the necessity of  patient - doctor relation for 
the purpose of oral health preservation. Patients 
should be looking for education and visit dentists 
regularly. Doctor  should motivate and educate 
patients providing professional care. Good coo-
perative work could  lead to improvement of oral 
health and health in general.

FUNDING 

No specific funding was received for this study.

TRANSPARENCY DECLARATIONS

Competing interests: none to declare.

REFERENCES 

Chiu CT, Li  CF, Li JR, Wang J, Chuang CY, Chiang 1. 
WF, Huang SC, Chang SW. Candida invasion and 
influences in smoking patients with multiple oral le-
ucoplakias – a retrospective study. Mycoses 2011; 
54:377–83.
McCullough M, Jaber M, Barrett AW, Bain L, Spe-2. 
ight PM, Porter SR. Oral yeast carriage correlates 
with presence of oral epithelial dysplasia. Oral On-
col 2002; 38: 391–3.
McCullough MJ, Savage NW. Oral candidosis and 3. 
the therapeutic use of antifungal agents in dentistry. 
Aust Dent  J 2005; 50:36–9.
Dedić A, Mašić I. Diabetes mellitus i 4. Candida. Med 
Arh 1999; 53:43-5.
. Resende MA, Sousa LVNF, Oliveira RCBW, Koga-5. 
Ito CY, Lyon JP. Prevalence and antifungal suscepti-
bility of yeasts obtained from the oral cavity of elder-
ly individuals. Mycopathologia 2006; 162:39–44.
 Davies AN, Brailsford SR, Beighton D. Oral candi-6. 
dosis in patients with advanced cancer. Oral Oncol 
2006; 42:698-702.
 Bagg J, Sweeney MP, Lewis MAO, Jackson MS, 7. 
Coleman D, Al Mosaid A. High prevalence of non-
albicans yeasts and detection of anti-fungal resistan-
ce in the oral flora of patients with advanced cancer. 
Palliat Med 2003; 17:477–81.
Davies RM. 8. How effective are interdental cleaning 
aids in improving dental health? Dent Update 2010; 
37:284-5.
Čanković M, Bokor-Bratić M. Infekcija kandidom 9. 
albikans kod bolesnika sa oralnim planocelularnim 
karcinomom. Vojnosanit Pregl 2010; 67:766–70.
 Reibel J. Tobacco and oral diseases: an update on 10. 
the evidence, with recommendations. Med Princ 
Pract 2003; 12:22-32.
Tomar SL, Asma S. Smoking attributable periodon-11. 
titis in the United States: findings from NHANES 
III. J Periodontol 2000; 71:743-51.
 Torres SR, Peixoto CB, Caldas DM, Silva EB: Cli-12. 
nical aspects of candida species carriage in saliva of 
xerostomic subjects. Med Mycol 2003; 41:411-15. 
 Jabra-Rizk MA, Flaker WA, Meiller TF. Fungal bi-13. 
ofilms and resistance. Emerg Infect Dis 2004; 10:14-
19.

Richardson R, Antilla VJ. 14. Diagnosis and treatment 
of oral candidiasis. Duodecim 2010; 126:174-80.
Rao PK. Oral candidiasis – a review. Scholarly J 15. 
Med 2012; 2:26-30.
 Darwazeh AM, 16. Al-Dwairi ZN, Al-Zwairi AA. The 
relationship between tobacco smoking and oral co-
lonization with Candida species. J Contemp Dent 
Pract 2010; 11:17-24.
 Reichart PA, Samaranayake LP, Philipsen HP. Pat-17. 
hology and clinical correlates in oral candidiasis and 
its variants: a review. Oral Dis 2000; 6:85-91.
Arendorf TM, Walker DM, Kingdom RJ, Roll JRS, 18. 
Newcombe RG.Tobacco smoking and denture we-
aring in oral candidal leukoplakia. Br Dent J 1983; 
155:340-3.
Kulak-Ozkan Y, Kazazoglu E, Arikan A. Oral hygie-19. 
ne habits, denture cleanliness, presence of yeasts and 
stomatitis in elderly people. J Oral Rehabil 2002; 
29:300–4.
 20. Darwazeh AM, Hammad MM, Al-Jamaei AA. 
The relationship between oral hygiene and oral co-
lonization with Candida species in healthy adult su-
bjects. Int J Dent Hyg 2010; 8:128-3.
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SAŽETAK

Cilj studije bio je odrediti prisutnost Candida vrsta 
u usnoj duplji i ispitati povezanost s navikom pu-
šenja. U ovu prospektivnu studiju bilo je uključeno 
140 zdravih ispitanika (75 muškog i 65 ženskog 
spola) podijeljenih u dvije starosne skupine: gru-
pa I (od 18 do 30 godina) i grupa II (od 31 do 60 
godina). U 77 (55%) slučajeva potvrđeno je da su 
ispitanici bili pušači. U grupi I bilo je zastupljeno 
37 (52,8%) i u grupi II 40 (57,1%) pušača. Značaj-
no više pušača bilo je muškog spola, 49 (62,3%). 
Candida vrste identifikovane su u 40 (29%) ispi-
tanika (nosioca), a najčešće je izolovana Candida 
albicans. Od pacijenata s kandidom 33 (82,5%) su 
bili pušači, dok su 44 (44%) ispitanika bez kandide 
također bili pušači. Pušenje ima utjecaj na koloni-
zaciju oralne duplje Candida vrstama. Oba faktora 
imaju neželjen utjecaj na oralno zdravlje.                                                                                                             

Ključne riječi: Candida albicans, duhan, oralno 
zdravlje.  

Notes



Medicinski Glasnik, Volume 10, Number 2, August 2013

400

CASE REPORT
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ABSTRACT

Wegener’s granulomatosis usually presents with 
clinical features of systemic vasculitis affecting 
lung, upper respiratory tract, kidney and even a 
nervous system. Yet, invasive pulmonary aspergi-
llosis is characterised by invasion of blood vessels 
in the lungs, but the infection often spreads to kid-
neys, skin and central nervous system. We report 
a case of a 46-year-old male patient with no pri-
or medical history. Clinical presentation included 
epistaxis, hemoptysis, hematuria and proteinuria, 
along with pulmonary nodular infiltrates. Diffe-
rential diagnosis included invasive aspergillosis 
and Wegener’s granulomatosis, but the diagnosis 
was only confirmed after authopsy. Establishing 
diagnosis of invasive aspergillosis remains a chall-
enge for clinicians in acute care setting.

Key words: Aspergillus, bronchoalveolar lava-
ge, galactomannan

INTRODUCTION

Invasive pulmonary aspergilosis (IPA) is a ra-
pidly progressive infection caused by Aspergilus 
spp. mold that usually occurs in immunocompro-
mised patients. This infectious process is charac-
terized by invasion of blood vessels, resulting 
in multifocal infiltrates, often wedge-shaped, 
pleural-based, and cavitary (1). Dissemination 
to other organs, particularly the central nervous 
system, kidneys, skin, heart and liver may occur. 
Reported mortality rates are as high as 90% (1,2). 
On the other hand, Wegener’s granulomatosis is 

a rare autoimmune disease that presents with 
clinical features of systemic vasculitis affecting 
upper respiratory tract, lung and kidney, but it 
may also affect nervous system and spleen (3). It 
is not always possible to get a histopatohological 
diagnosis early in the course of disease, and pati-
ents with acute onset of nonspecific clinical fea-
tures have a broad differential diagnosis (1). The 
essential dilemma for a clinician is: infectious or 
autoimmune and, consequently, antimicrobials or 
immunosupressants? 

CASE REPORT

We report the case of a 46-year old male patient 
who was admitted to Vojvodina Institute for Pul-
monary Diseases with the following symptoms: 
productive cough, exertional dyspnea, fever and 
inappetence. The immediate reason for referral 
to the Institute was occurrence of a blood-tinged 
sputum. The patient was a welder with poor so-
cio-economic status and no prior medical history. 
Initial physical findings included fever of 38.3ºC, 
tachycardia and tachydyspnea. Auscultatory fin-
dings over the lung bases revealed discrete crac-
kles and bronchial breath sound over the middle 
right lung field. Chest radiograph revealed wide 
bilateral areas of lung consolidation, predomi-
nantly in upper lobes (Figure 1). 

Figure 1. Initial chest radiograph showing bilateral patchy 
opacities (Stojanović M, 2011)

A preliminary diagnosis was bilateral pneumo-
nia. Since blood count showed marked leucope-
nia and neutropenia, this was first interpreted as 
a sign of sepsis. All inflammatory markers were 
elevated. Blood gases reflected moderate type I 
respiratory insufficiency. Initial therapy inclu-
ded oxygen and broad spectrum antibiotics. Both 
sputum and blood cultures came back negative. 
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Case report

Chest CT was performed, and it showed multi-
ple, well demarcated nodular lesions in various 
segments of both lungs. There were no signs of 
cavitation within the nodules. Also, there were 
bilateral areas of lung consolidation with clearly 
visible „air bronchogram“ (Figure 2).

ematopoetic stem-cell and solid organ transplan-
tation, cytotoxic therapy, corticosteroid therapy, 
malignancy, AIDS and chronic granulomatous 
disease (1-3). However, critically-ill may deve-
lop IPA even without classic risk factors. In one 
study, 89 cases (70%) of invasive aspergillosis 
were found in patients without malignancy admi-
tted to ICU (2). In another study of 172 critically-
ill patients who had positive sputum for Asper-
gillus, 83 had invasive disease, whereas 60% of 
these patients had no classic risk factors (4).  In 
our case, we did not initially suspect IPA, since 
the patient had no prior medical history. Chest ra-
diograph is usually of little use in early stages of 
the disease, because of the nonspecific findings, 
which was also the case here. Chest CT scan can 
be more useful, given that it includes typical fin-
dings such as multiple nodules and the halo sign, 
which appears as a zone of low attenuation due to 
hemorrhage surrounding the pulmonary nodule 
(5). Another late radiological sign is the air cres-
cent sign - crescent-shaped lucency in the region 
of original nodule secondary to necrosis (3,5). 
Neither sign is sensitive or pathognomic of IPA 
(5). Cavitary lesions may also point to Wegener’s 
granulomatosis, and there is a number of cases 
where patients with ANCA-associated vasculitis 
were also diagnosed with IPA (3). Histopatholo-
gical diagnosis, by examining lung tissue rema-
ins the ’gold standard’ in the diagnosis of IPA (6). 
Blood cultures are rarely positive in patients with 
IPA (7). As for galactomannan assay, its negative 
predictive value is 92–98% and positive predicti-
ve value is 25–62% (8). Bronchoscopy with bron-
choalveolar lavage (BAL) is generally helpful in 
the diagnosis of IPA, especially in patients with 
diffuse lung involvement – it is not necessary to 
take transbronchial biopsies since they are asso-
ciated with increased risk of bleeding (7). It is 
important to send samples such as sputum, BAL 
fluid, or lung tissue both for culture and for histo-
logical examination. In our case, sputum and blo-
od cultures were negative, while galactomannan 
assay was not performed since the patient died 
before the scheduled test. Detection of Aspergi-
llus DNA by PCR is a significant tool for early 
diagnosis, but is not widely available (9). The-
rapy should be considered as soon as there is a 
clinical suspicion of IPA, and the antifungal drug 
of choice is vorikonazole, which long replaced 
amphotericin B.  Other effective antifungals in-

Figure 2. Chest CT scan showing bilateral nodular infiltrates 
(Stojanović M, 2011)

When new symptoms appeared, epistaxis and 
crusted lesions around nostrils, along with pro-
teinuria and hematuria, we suspected Wegener’s. 
Yet, ANCA was negative. Bronchoscopy was 
requested but it was postponed by bronchologists 
due to thrombocytopenia. Otolaryngologist still 
took a biopsy of nasal mucosa – pathologist’s 
response was inconclusive: nonspecific infla-
mmation. Since borderline exophthalmos was 
noted, we checked thyroid hormones: TSH was 
low and fT4 mildly elevated. Since patient was 
febrile despite broad-spectrum antibiotic thera-
py, parenteral fluconasole was introduced. This 
intervention was followed by a 20-hour period 
without fever. Galactomannan test was schedu-
led for next Thursday, since that test is performed 
only once a week in the central laboratory. Fever 
came back the next day and a change in mental 
status was noted. The patient was intubated and 
transferred to ICU where lethal outcome ensued 
in the next 24 hours.   
Preliminary autopsy findings read, “Vasculitis 
necroticans pulmonum et renum granulomatosis 
sec.Wegener?”. However, final autopsy findings 
confirmed multiple infarctions of the lungs and 
pleura caused by Aspergillus fumigatus, along 
with mycotic emboli of the kidneys, thyroid 
gland, spleen and cerebrum. 
Invasive fungal disease has been considered by 
clinicians somewhat of a rarity, mainly “reser-
ved” for immunocompromised hosts (1). Major 
risk factor for IPA is neutropenia, followed by ha-
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clude posaconazole and echinocandin derivatives 
(10). In our case, fluconazole was the only readi-
ly available parenteral antifungal agent, however, 
it has not proven efficient in IPA treatment. Even 
with the appropriate antifungal therapy, reported 
mortality rates range from 60 to 90% (1,2). 
In conclusion, clinical signs and symptoms of 
invasive pulmonary aspergillosis are often non-
specific in thosee critically ill, who are prone to 
invasive fungal disease independent of the cla-
ssic risk factors. Targeted diagnostic evaluation 
and appropriate early antifungal therapy should 
be employed as soon as invasive pulmonary as-
pergillosis is suspected.
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Kada nodularne promene u plućima, 
epistaksa i bubrežna lezija ne ukazuju na 
Wegenerovu granulomatozu?
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SAŽETAK 

Wegenerova granulomatoza obično se prezentu-
je kliničkim znacima sistemskog vaskulitisa koji 
zahvata pluća, gornji respiratorni trakt, bubrege, 
pa čak i nervni sistem. Invazivna pluća aspergi-
loza, s druge strane, zahvata krvne sudove pluća, 
ali se infekcija često širi i u bubrege, kožu i cen-
tralni nervni sistem. U ovome radu je prikazan 
slučaj 46-godišnjeg pacijenta, bez ranijih obole-
nja. U kliničkoj slici bili su prisutni epistaksa, he-
moptizije, hematurija i proteinurija, uz nodularne 
infiltrate u plućima. Dijagnostikovanje invazivne 
aspergiloze i dalje predstavlja izazov za kliničare 
koji rade na odeljenjima poluintenzivne i inteziv-
ne nege.

Ključne reči: Aspergilus, bronhoalveolarna la-
važa, galaktomanan.
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ABSTRACT 

This case report presents a 5-year-old boy with 
diaphragmatic defect with a tardy clinical manife-
station. The findings of chest x-ray and chest CT 
scan were seen by pediatricians and radiologists 
as interstitial pneumonia and suspected pulmo-
nary sequestration, pediatric surgeons saw it as 
a benign teratoma and during surgery a muscular 
defect of hemidiaphragm right was found. This 
case emphasize the rarity of diaphragmatic hernia 
in children of older age, the importance of “accen-
ted” clinical suspicion based on the maintenance 
of signs of mild respiratory failure, the need for 
additional radiological tests and surgery with the 
aim to diagnose this abnormality and “successful-
ness” of prenatal ultrasound examination. 

Key words: diaphragm hernias, lung injury, adult 
children, ultrasonography, prenatal    

INTRODUCTION 

Development of the diaphragm occurs early in 
gestation followed by fusion of pleuroperitoneal 
membrane and transverse septum, creating two 
holes in the facing the chest and abdominal cavi-
ty, that close during the ninth week of gestation. 
(1).  Multifactorial hereditary disorder or harmful 
agents can prevent the closing of these channels 
leading to the development of partial defect of the 
diaphragm or diaphragmatic agenesis (2,3). In the 
world literature, so far only about 100 reported 
cases of asymptomatic diaphragmatic hernia have 

been found in older children and adults (2,3). We 
strive to contribute with one more case. 

CASE REPORT 

A five-year-old boy was hospitalized because of 
dyspnea, central cyanosis and irritating cough. 
He was afebrile, and respiratory, auscultation so-
und was diffused and weakened, over the right 
base inaudible, low pass pitched wheezing diffu-
se, ,prolonged expiratory, respiratory frequency 
(R) of 40/min, percutaneous oxygen saturation 
(SaO2) of 88%, heart frequency (F) 150/min. 
Other physical findings were normal. There was 
leukocytosis (le) 17.8x10/-9L (predominantly 
granulocytes, 90%), and elevated lactic dehydro-
genase 618IU/L. Other biochemical findings were 
within normal ranges: C-reactive protein (CRP), 
urea, creatinine, aspartate transaminase or glu-
tamic oxaloacetic transaminase (AST), alanine 
transaminase or glutamic pyruvic transaminase 
(ALT)). Antibodies to Mycoplasma pneumoniae 
and Echinoccocus were negative. Chest x-ray 
showed a triangular, inhomogeneous, circumscri-
bed opacity lung parenchyma with a pair of small 
oval transparency right paracardially that clears 
the right cardiac contour shadow (Figure 1). Si-
milarly, it was seen in the right profile in cardiac 
shadow projection anteriorly and cranially with 
curved linear shadow. Contoured hemidiaphra-
gm was clearly and normally positioned. The boy 
was healthy until this hospitalization. 

Figure 1. Chest X-ray: both sides bronchopneumonia, domi-
nant at right (Clinical Center Kragujevac, Serbia, 2010) 
Treatment was initiated according to the protocol 
of atypical bronchopneumonia (5 days oxygen 
therapy, bronchodilators and simultaneous distri-
bution of azithromycin and systemic glucocorti-
coids for the first 3 days of hospitalization). On 
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the fifth day of the treatment the boy presented 
mild hypoxia (SaO2 94%), mild tachypnea (R32/
min), tachycardia (F135/min), auscultation res-
piratory sound was discreetly altered, basal right 
and spirometric finding showed mild restriction. 
The boy was afebrile all the time. These findings 
were an indication to do a computerized tomo-
graphy (CT) of the chest. 
Computerized tomography image of the boy’ 
chest revealed, in the front-right lower mediasti-
num, homogeneous and clearly restricted zone of 
the dimension 78x54x44mm, not separated from 
the shadows of the mediastinum but clearly li-
mited by the lung parenchyma, which supports 
extralobar pulmonary sequestration (Figure 2). 
Sequestration within more consolidated several 
distinct zones and aerated zones indicated co-
mmunication with the bronchus. On both sides, 
parahilar and back-basal, the peribronchial and 
perivascular infiltrates in terms of interstitial 
pneumonia were seen. There were no mediastinal 
lymph nodes and the thymus was normal. 

presented as partial agenesis of the diaphragm. 
The patient recovered without complications. 
Clinical and radiological presentation of the case 
seemed as interstitial pneumonia and pulmonary 
sequestration to pediatricians and radiologist, 
while for pediatric surgeons it looked like benign 
teratoma. A muscular defect of the right hemi-di-
aphragm was confirmed during the surgery. 
The incidence of diaphragmatic defect in newborns 
is 1:4000-5000, and it could result in respiratory 
failure and high risk of mortality without succe-
ssful surgical intervention (1,2). Rarely, the massi-
ve congenital diaphragmatic hernia has a favora-
ble prognosis as in case of appropriate and timely 
diagnosis and surgical treatment (4), as fortunately 
happened to our patient. Diaphragmatic defect is 
five times more common on the left than right side 
of the thorax and it usually appers in patients with 
positive family history (1,2). Right-sided diaphra-
gmatic defect, which was found in our patient, is 
accompanied by lack of symptoms because the li-
ver prevents herniation of other organs through the 
diaphragmatic defect over time (3). Symptoms de-
pend on a degree of herniation: small hernia goes 
undetected and can be incidentally detected much 
later in life (4). Partial agenesis of the diaphragm 
is often associated with cardiovascular, and rarely, 
with urogenital, gastrointestinal and chromosomal 
abnormalities (6). Malformations of these organ 
systems are not found in our patient. 
The diagnosis of congenital diaphragmatic her-
nia is usually set in advanced stages of pregnancy 
when some degree of pulmonary hypoplasia, me-
diastinal shift, polyhydramnios and pseudocyst 
in the thorax originated from intestinal gyrus can 
be assessed (5,6). Postnatally, the diagnosis could 
be confirmed by X-ray or CT or magnetic reso-
nance imaging of the chest (5,6). X-ray and heart 
auscultation findings of our patient were neither 
similar nor in line with the findings of other re-
ports (5,6). The heartbeats could not be heard on 
the opposite side of the chest.
In conclusion, this case indicates the insufficien-
cy of prenatal ultrasound examination although 
the mother’s pregnancy was controlled by the 
adopted protocol. This indicates practical and 
scientific problems. Late surgical correction in 
children of older ages is always accompanied 
by a high risk of complications of diaphragmatic 
hernia, which may be life threatening. 

Figure 2. Chest CT-image: suspected pulmonary sequestra-
tion (extralobar) in the front-right lower mediastinum on both 
sides, parihilar and back-basal, interstitial pneumonia (Clinical 
Center Kragujevac, Serbia, 2010)

After consulting thoracic surgeon the child was 
sent on the fifth day of the hospitalization for a 
surgical treatment with diagnosis of suspected 
pulmonary sequestration. Slow passage of column 
curves and water absorption on the X-ray and CT 
scan of the chest were mimicking, by differential 
diagnosis, pulmonary sequestration, benign te-
ratoma, right Bochdalek and Morgagni’s hernia. 
During performed anterolateral thoracotomy at 
the right side, a defect of the muscular diaphra-
gma (next to and medially) was found, which was 
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SAŽETAK 

Cilj ovoga prikaza slučaja dijafragmalnog defekta 
s kasnim kliničkim ispoljavanjem, u petogodišnjeg 
dečaka, jeste još jedan doprinos boljoj dijagnostici 
u pedijatrijskoj populaciji. Radiologu i pedijatrima 
rendgenološki i CT nalaz grudnog koša impono-
vao je kao sekvestracija pluća, dečjim hirurzima 
kao benigni teratom, a u toku operacije utvrđen 

je mišićni hemidijafragmalni defekt desne strane. 
Ovaj slučaj naglašava sledeće: retkost ispoljavanja 
dijafragmalne kile u dece starijeg uzrasta, značaj 
“naglašene” kliničke sumnje na osnovu održa-
vanja znakova blage respiratorne insuficijencije, 
potrebu za dopunskim radiološkim ispitivanjima i 
operacijom u cilju dijagnoze ove abnormalnosti i 
“uspešnost” prenatalne ultrazvučne dijagnostike. 

Ključne reči: dijafragmalne kile, oštećenje plu-
ća, starija deca, prenatalni ultrazvuk
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ABSTRACT
Acute pancreatitis is a common disease. Despite 
the frequent use of cannabis worldwide, only six 
reports have described cases of acute pancreatitis 
secondary to the use of tetrahydrocannabinoid 
(THC). Here we describe two cases of THC-in-
duced pancreatitis. The first case occurred in a 
38-year-old man with multiple admissions for 
THC-induced pancreatitis; the second case invol-
ved a 22-year-old man with no previous medical 
history. In both cases, other possible causes of 
acute pancreatitis were ruled out. 
Key words: common disease, tetrahydrocanna-
binoid, etiology

INTRODUCTION

Acute pancreatitis (AP) is an inflammatory disor-
der of the pancreas (1). In different parts of Euro-
pe, the annual AP incidence is 20 to 30 new cases 
per 100 000 population (1). Acute pancreatitis 
has many known causes, including gallstones, al-
cohol abuse, hypertriglyceridaemia, trauma, pan-
creatic malformations, infection, and drug use 
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(1). Drug-induced AP is relatively rare. A German 
study reported a 1.4% incidence of drug-induced 
AP (1). Drugs that cause AP include antibiotics 
(metronidazole), immunosuppressants (azathio-
prin), antihypertensives (angiotensin converting 
enzyme inhibitors, furosemide, or thiazide diure-
tics), aspirin, and valproic acid (1-3). Cannabis 
use can also cause AP, but only six patients have 
been described in the literature (4-7). Here we re-
port two patients with cannabis-induced AP.

CASE REPORT

Case 1

In December 2010, a 38-year-old man was admit-
ted to the Department of Gastroenterology, who 
complained of upper abdominal pain, nausea, and 
vomiting over the past 36 hours. The pain was de-
scribed as constant, sharp, aggravated by movement, 
propagated to the back, and between the scapulae. 
The patient history included multiple episodes of 
pancreatitis. He claimed that he did not drink al-
cohol, smoke, or take any chronic medications. He 
initially denied illicit drug use. Family history was 
insignificant (Table 1). The abdominal ultrasound 
was normal; however, follow-up high resolution 
multi-slice tomography (MSCT) scans revealed 
mild pancreatitis with no biliary disorders. After a 
diagnosis of tetrahydrocannabinol (THC)-induced 
pancreatitis was suspected, the patient admitted 
smoking THC for the previous three years. The pa-
tient records showed that, since 2008, the patient 
had been admitted to our department eight times, 
with similar symptoms, laboratory results, and 
imaging findings. However, no urine drug screen 
had been performed previously. He was advised to 
avoid THC, and he has not been admitted since. 

Case 2

In April 2008, a 22-year-old man was admitted to 
our department with a one-day history of sudden 
onset, severe abdominal pain, radiating to the back, 
with nausea, but no vomiting. He had no previous 
medical history. He did not smoke, drink alcohol, or 
take any chronic medications. There was no family 
history of similar abdominal problems. He initially 
denied illicit drug use (Table 1). An ultrasound 
examination of the abdomen showed no abnor-
malities. Abdominal computed tomography (CT) 
scan revealed a mild pancreatic swelling, but no 

evidence of gallstones or biliary tree dilatation/ob-
struction. A magnetic resonance cholangiopancrea-
tography (MRCP) confirmed the absence of biliary 
tree pathology and structural abnormalities in the 
pancreas. Initially, we treated the patient support-
ively, and his recovery began well. Seven days after 
the admission, the patient had a second episode of 
severe, worsening pain. He required sedation and 
epidural analgesia. Elevations were noted in serum 
amylase at 2277 U/L, lipase at 2574 U/L, and CRP 
at 52 mg/L (reference value 0 – 5.0 mg/L). When 
questioned, the patient denied intake of prohibited 
food or drugs, other than those prescribed. 
At 15 days after admission, he experienced a third 
attack of acute pain. Again, amylase and lipase 
levels were elevated, and CRP was 200 mg/L. A 
second CT scan revealed initial signs of pancreatic 
necrosis. After finding a positive THC urine drug 
screen, the patient finally admitted to smoking 
marijuana during hospitalization and the day be-
fore admission. He was strongly advised to avoid 
THC. He recovered well, and he was discharged 
from the hospital. For this patient, regular use of 
cannabis resulted in several hospitalizations with 
acute pancreatitis relapses. Finally, he developed 
chronic pancreatitis with pseudocyst formation. 
Because marijuana use is illegal, it is difficult to 
raise public awareness of its systemic effects (4,5). 
Thus, little clinical evidence is available showing 
a link between THC and systemic disorders (5-8). 
The exact mechanism by which THC causes AP 
remains unclear (4-7). Humans express two types 

Clinical measures Case 1 Case 2 Reference 
range

Heart rate (beats/min) 100 106 M
Blood pressure (systolic/
diastolic; mmHg) 150/80 140/75 M

Respiratory rate (breaths/
min) 20 20 M

Body temperature (°C) normal 37 M
Epigastric examination mild tenderness mild tenderness
Bowel movement decreased decreased
White blood cell count 
(×109/L) 13,4 9.2 3.4-9.7

Lipase (U/L) 150 220 13-60
Amylase (U/L) 400 800 23-91
Triglycerides (mmol/L) 1,3 1,12 <1.7
Serum calcium (mmol/L) 2.31 2.33 2.14-2.53
Infectious agents* negative negative
Alcohol negative negative
Urine tetrahydrocannabi-
nol (THC) positive positive

Table 1. Clinical characteristics of two patients with acute 
pancreatitis

*serum was tested for mumps virus, herpes simplex viruses 1 and 2, 
varicella zoster virus, cytomegalovirus, Epstein-Barr virus, HIV 1 
and 2, hepatitis A, B and C viruses, coxsackie virus, and echoviruses
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of cannabinoid receptors, known as CBI and CBII. 
Both receptors are expressed throughout the body; 
CBI is mostly expressed in the central and periphe-
ral nervous systems, endothelial cells, and vascular 
smooth muscle cells; CBII is expressed in macrop-
hages; and both CBI and CBII are expressed in the 
pancreas (8).  In the digestive system, cannabinoids 
have both beneficial and harmful effects (8,9). They 
inhibit gastric acid secretion, inhibit small intesti-
nal secretions, and delay gastric emptying (7-10). 
Dembínski et al (8), showed that these protective 
effects were achieved by activating CBI receptors 
in the stomach; there, CBI-receptor signalling ma-
intains gastric mucosal blood flow, promotes gastric 
mucosal DNA synthesis, and inhibits the release of 
interleukin-1β, an acute inflammatory mediator 
(8). However, in the pancreas, cannabinoids may 
have a harmful effect; mice with cerulein-induced 
pancreatitis showed increased severity when they 
received, anandamide, an endogenous cannabinoid 
receptor agonist. The exact mechanism for this ef-
fect remains unknown (6-11).
In our cases the AP was the most probably caused 
by THC. The first patient was advised to elude 
THC and has not been admitted since, while in 
the second case, the regular use of cannabis in 
our patient resulted in several hospitalizations for 
this patient because of acute pancreatitis relapses, 
which at last led to the development of chronic 
pancreatitis with pseudocyst formation. Also, it 
is important to emphasize that in almost 30% of 
cases, the etiology of AP is unknown, especially 
due to the unavailability of some methods, such 
as manometry of Odd’s sphincter and tests for 
IgG4 evaluation (1-6). 
Acute pancreatitis is a common disorder asso-
ciated with the use of marijuana. However, the 
exact mechanisms remain unknown and require 
further investigation. Because marijuana use has 
spread throughout the world, all patients with 
AP of unknown etiology should be carefully in-
vestigated for drugs that might contribute to the 
disease. This may be difficult, because patients 
are reluctant to admit using cannabis, due to its 
illegal status in most countries. 
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SAŽETAK 

Akutni pankreatitis (AP) je česta bolest. Unatoč 
raširenoj primjeni kanabisa diljem svijeta, prema 
dostupnoj literaturi do sada je prijavljeno samo 
šest slučajeva kanabisom izazvanog AP-a. U ovom 
radu prikazali smo dva slučaja akutnog pankreati-
tisa izazvanog tetrahidrokanabinolom (THC). Prvi 
slučaj zabilježen je kod 38-godišnjeg bolesnika s 
višestrukim hospitalizacijama zbog akutnog pan-
kreatitisa izazvanog THC-om, a u drugom slučaju 
radilo se o 22-godišnjaku bez prethodne povijesti 

Case report
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bolesti. U oba slučaja, isključeni su drugi mogući 
uzroci akutnog pankreatitisa. Budući da je AP čest 
poremećaj, a konzumacija marihuane raširena po 
cijelom svijetu, nužno je u svih bolesnika s neja-
snom etiologijom AP-a razmišljati i o ovom, ne 
tako rijetkom uzroku AP-a. 

Ključne riječi: česta bolest, tetrahidrokanabino-
la (THC), etiologija.
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ABSTRACT

Although celiac disease (CD) may occur in pati-
ents with other immune-mediated disorders, its 
coexistence with multiple autoimmune diseases 
is not frequently described. We report the case 
of a 23-year-old woman referred to our centre 
because of jaundice and diarrhoea, who was dia-
gnosed with CD in childhood. She complied with 
a gluten-free diet until puberty. Laboratory tests 
and liver biopsy were performed to establish the 
diagnosis of autoimmune hepatitis. Her thyro-
id-specific peroxides levels and thyroid gland 
function tests were altered as well, indicating 
the presence of an autoimmune disorder of the 
thyroid gland. Immunosuppressive treatment led 
to normalization of transaminases levels and bili-
rubin. In conclusion, other autoimmune diseases 
should be ruled out in patients with CD. 

Key words: multiple autoimmune diseases, glu-
ten-free, diet

INTRODUCTION

Coeliac disease (CD) is a chronic, multifactorial, 
auto-immune disorder of the small intestine (1). 
The disease develops in genetically-predetermi-
ned individuals because of persistent intolerance of 
gluten (1,2). Patients with CD may present to spe-
cialists other than gastroenterologists with diverse 
clinical manifestations (1-3). Here we report a case 
of a 23-year-old patient with previously diagnosed 
CD, with multiple autoimmune diseases. 

CASE REPORT

In August 2010, a 23-year-old woman was ad-
mitted to our department after experiencing diar-
rhoea, jaundice and weight loss that had occurred 
during the past 14 days. Her medical history be-
gan in 1990, when she was diagnosed with CD. 
She complied with a gluten-free diet (GFD) until 
puberty. She reported that her father was also di-
agnosed with CD. 
Our patient gave birth six months prior to admi-
ssion. Results of her physical examination iden-
tified a heart rate of 120 beats/min, jaundice, an 
enlarged thyroid gland, and hepatomegaly. The 
laboratory evaluation showed a serum Hb of 113 
g/L (normal 119–157 g/L), iron 39 µmol/L (nor-
mal 8–30 µmol/L), ferritin 459 µg/L (normal 
10–120 µg/L), MCV 75.4 f/L (normal 83–97 
f/L), reticulocytes 138 x 109/L (normal 22–97 
x 10 9/L). Serum AST and ALT levels were 924 
U/L (normal 8–30 U/L) and 1181 U/L (normal 
10–36 U/L), respectively, with an ALP level of 
168 U/L (normal 64–153 U/L) and bilirubin le-
vel of 311 µmol/L (normal 3–20 µmol/L), with 
non-significant unconjugated hyperbilirubinae-
mia. Prothrombin time (PT) was 60% (normal 
>70%). Serum albumin, gamma globulins, and 
gamma glutamyl transferase (gGT) were within 
normal limits. Coombs direct and indirect tests 
were both negative. Screening evaluations for 
viral, autoimmune, and metabolic etiologies for 
chronic liver disease were unremarkable, except 
for an elevated anti-nuclear antibody (ANA). 
Anti-tTG antibodies were elevated to 226 RU/
ml (normal < 20 RU/ml). Abdominal ultraso-
und showed hepatosplenomegaly, whereas there 
were no signs of biliary obstruction. 
Because of the suggestive laboratory data, a 
diagnosis of autoimmune hepatitis (AIH) was 
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or if it changes the natural history of the disease 
(1,2). Vljamaa et al (2) showed that a GFD does 
not reduce the risk of autoimmune diseases and 
has a negligible impact on the outcome of these 
diseases, whereas Ventura et al (3) showed that 
autoimmune diseases are more common in CD 
patients without GFD than in the control group 
(14% vs. 2.8%), and the risk increases with the 
duration of gluten exposure. Several CD-asso-
ciated disorders might improve on GFD such as 
neurological, cardiac, and renal diseases, whe-
reas the effect of GFD on the course of autoi-
mmune liver disorders (AILD) requires further 
investigation (4,5). Furthermore, only few stu-
dies have investigated the role of GFD on the 
course of AILD. Some studies reported that with 
diet compliance, AILD may regress or go into 
remission, whereas some studies do not support 
such a hypothesis (6). In our case, it is doubtful 
whether non-compliance with GFD contributed 
to the development of autoimmune diseases of 
the liver and thyroid.  Forty percent of patients 
with CD have reactive hepatitis with mild dis-
turbance of liver function characterized by rai-
sed hepatic transaminase enzymes, with normal 
GGT and serum bilirubin levels (5-9).  This con-
dition is usually marked as “coeliac hepatitis” 
(1,9). This is explained by an increased perme-
ability of the intestinal wall and increased avai-
lability of different antigens, toxins, and inflam-
matory mediators in the portal circulation (5-9). 
Pathological changes are mild and non-specific, 
and patients generally have no symptoms of li-
ver damage or have nonspecific symptoms like 
fatigue and malaise (4,5). Transaminase levels 
usually return to normal in 95% of cases within 
12 months after GFD (6-9). But, it is necessary 
to exclude other causes of liver damage, such 
as AILD in patients with persistently elevated 
transaminases who comply with GFD (4-9). 
In our case report, we describe the association 
between CD and autoimmune hepatitis (AIH) 
type I. In patients with CD, the prevalence of 
AIH is approximately 4%, and is most frequently 
AIH type II (4,5). When both diseases are pre-
sent, AIH is more often diagnosed first and CD is 
usually latent (4-9). The clinical impact of GFD 
on the outcome of AIH remains to be elucidated 
(6,10). People with CD also have an increased 
risk of developing autoimmune thyroid disease 

considered, and a liver biopsy was performed. 
Histological findings were compatible with 
AIH (Figure 1) which, together with positi-
ve ANA antibodies, suggested type I autoim-
mune hepatitis. Furthermore, high titers of se-
rum TPO antibodies were presented with high 
values of thyroid hormones, and a diagnosis 
of autoimmune thyroid disease (ATD) with 
hyperthyroidism was assumed. The patient was 
advised to follow GFD and was started on an 
immunosuppressive treatment (an initial dose 
of prednisone 30 mg) with tiamazol. The pati-
ent responded well and her transaminases and 
bilirubin levels returned to normal, as well as 
thyroid gland function tests and anti-tTG anti-
body titers. Continued further ambulatory mo-
nitoring by a gastroenterologist and an endocri-
nologist was advised.
Gastroenterologists are familiar with the asso-
ciation between CD and immune and non-im-
mune diseases (1,2). However, many diseases 
outside of the digestive system are also linked 
with CD, and patients with CD have about a 
ten-fold greater risk of other autoimmune di-
seases than the general population (1-3). When 
both autoimmune diseases and CD occur, CD is 
usually silent; as a result, the autoimmune disor-
der is frequently diagnosed first (1). Our patient 
was first diagnosed with CD, presenting with 
typical CD features, whereas both autoimmune 
disorders occurred nineteen years later. It is not 
known whether the treatment of CD reduces the 
likelihood of developing autoimmune disorders, 

Figure 1. Pathohistological findings of liver biopsy. The lobular 
architecture of the liver is compromised. Streaks of connective 
tissue are visible, which deform the liver parenchyma in sev-
eral places. Predominantly lymphocytic inflammatory infiltrate 
is visible in the relatively wide connective tissue streaks, but 
plasma cells are also present, the finding that suggests auto-
immune hepatitis (Milić S, 2010)
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(ATD) (1,5). According to the available literatu-
re, 2% to 7.8 % of CD patients may develop some 
form of ATD (1,5). This association is primarily 
explained by a common genetic predisposition 
(1,5). In our patient, symptoms of hyperthyroi-
dism (weight loss and tachycardia) were present, 
with elevated levels of FT3 and FT4, decreased 
levels of TSH, and high titers of thyroglobulin 
antibodies. We started therapy with tiamazol and 
beta adrenergic receptor blocker, with further 
outpatient monitoring by an endocrinologist. 
Both autoimmune disorders developed in our 
patient after non-compliance with GFD. It is 
doubtful whether our patient’s non-compliance 
with GFD contributed to the development of au-
toimmune diseases of the liver and thyroid. We 
would like to stress the necessity of an interdis-
ciplinary approach to patients with CD as well 
as many other conditions.
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Udruženost celijakije s autoimunim hep-
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Sandra Milić, Ivana Mikolašević, Brankica 
Mijandrušić-Sinčić, Zlatko Bulić, Vanja Giljača, 
Davor Štimac
Zavod za gastroenterologiju, Klinika za internu medicinu, Klinički 

bolnički centar Rijeka, Rijeka, Hrvatska

SAŽETAK 

Iako celijakija ili glutenska enteropatija može 
biti udružena s drugim imunološkim bolestima, 
udruženost celijakije s više autoimunih bolesti 
nije česta. U ovom radu prikazujemo slučaj 23-
godišnje bolesnice, liječene u našem Centru zbog 
ikterusa i proljeva, a kojoj je dijagnoza celijakije 
postavljena još u djetinjstvu. Do početka puber-
teta pacijentica se pridržavala bezglutenske dije-
te. Tijekom boravka u našem Centru, učinjenom 
dijagnostičkom obradom (laboratorijski pokaza-
telji i patohistološki nalaz bioptata jetre), doka-
zan je autoimuni hepatitis. Nadalje, funkcionalni 
testovi štitnjače, kao i pozitivan nalaz antitijela 
na tkivnu peroksidazu, ukazivali su na autoimunu 
bolest štitnjače. Primjenom imunosupresivne te-
rapije došlo je do normalizacije vrijednosti ami-
notransferaza, kao i regresije ikterusa. Slijedom 
navedenog, u bolesnika s celijakijom nužno je 
razmišljati i o drugim imunološkim bolestima.

Ključne riječi: imunološke bolesti, bezgluten-
ska, dijeta
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ABSTRACT

Cardiac and cerebrovascular illnesses are among 
the leading causes of mortality and morbidity to-
day. Thromboembolic cases, which are the result 
of cardiac arrhythmia, are one of the important 
causes of cerebral stroke. However, various ab-
normalities, especially ST-T wave changes on 
electrocardiography can be seen in patients who 
do not have any heart disease history but had 
ischemic cerebral stroke. In this study, we have 
presented an interesting case of Torsades de Po-
intes due to ischemic cerebral stroke. 

Key words: torsades de pointes, cerebral stroke, 
brain ischemia

INTRODUCTION

Repolarization abnormalities or electrocardio-
graphic changes alike ischemia can be watched in 
the early periods of ischemic stroke (1). ST-T se-
gment changes, T wave negative, U wave pattern, 
QT distance extension or supraventricular-ventri-
cular rhythm abnormalities can be ranked as the 
most frequent changes. Ventricular extrasystoles 
are the most common ones among ventricular 
arrhythmia (2). 
Torsades de pointes (TdP) is a potentially life-thre-
atening condition which is characterized by QT 
distance extension and polymorphic ventricular ta-
chycardia. TdP is usually self-limited but may de-
generate into ventricular fibrillation. The incidence 
of sudden cardiac death in this rhythm abnormality 
is about  32% (3). Certain drugs (e.g. antidepres-

sants, cimetidine, clarithromycin and haloperidol) 
and electrolyte imbalances (e.g. hypomagnesaemia 
and hypokalemia) may lead to TdP (3). 
In this case report, we aimed to present a pati-
ent with serious ventricular arrhythmia which is 
eventually diagnosed as TdP due to ischemic ce-
rebral stroke. 

CASE REPORT

A 65-year-old male patient applied to Emergen-
cy Department of Abant Izzet Baysal University 
Hospital with the complaints of fatigue, malaise 
and aphasia. There was no history of trauma, drug 
use or systemic disease. His finger tip blood sugar 
was 95 mg/dL, tension arterial was 135/75 mmHg, 
pulse was 82/minutes, finger tip was SpO2: 94%, 
axillary fever was 36.70C. His electrocardiograp-
hy (ECG) was at normal sinus rhythm and 80/
minutes speed, no pathology was encountered. 
In the neurologic evaluation, Glasgow coma sca-
le (GCS) was 11 (E3, M5, V3), there was no neck 
stiffness, bilateral Babinski was positive. Acute 
pathology was not detected in tomography of the 
head. Blood electrolytes, blood sugar, liver and 
kidney function tests, troponin-I value were fo-
und as normal in laboratory observations. While 
the monitored follow-up of the patient was going 
on, spontaneous TdP developed (Figure 1). Amio-
darone 150 mg and magnesium sulfate 2 gr were 
administered intravenously. The patient did not 
respond to this treatment protocol and his general 
condition deteriorated rapidly. Cardioversion was 
applied with synchronized 150 joule as there was 
no reply to the medical treatment, the tension arte-
rial descended to 80/40 mmHg and it was GCS:8 
(E2, M4, V2). As there was no answer to the first 
cardioversion, second cardioversion was applied 
with 200 joule and regression to sinus rhythm was 
observed. Amiodarone infusion 900 mg/24 hour 
was started as 60 mg/h (6 hours) and 30 mg/h (18 
hours) to the patient who was evaluated by Car-
diology Clinic. In his echocardiography that was 

Figure 1. The patient’s monitor screen demonstrates torsades 
de pointes (Ocak T, 2012)
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scanned in urgent conditions, ejection fraction was 
55%, but cardiac valve and wall motion disorder 
were not detected. Common hypotension belon-
ging to acute infarct, which accords to posterior 
cerebral artery and superior cerebellar artery irri-
gation area, which includes mesencephalon, pons, 
both thalamus, cerebellar hemispheres and occipi-
tal lob, was observed in control tomography of the 
head that was made 12 hours later in line with the 
suggestion of neurology (Figure 2). The patient 
passed away due to multiple organ failure on the 
4th day of his intensive care follow-up.

atment and needed response with electrical cardi-
oversion. After the potential of ECG change with 
the area affected by ischemia, it was reported that 
more ECG changes were observed at brain stem 
lesions in the study of Norris et al (9). In our case, 
there was a common ishemic lesion including bra-
in stem and right cerebellar hemisphere. In the li-
terature scan atrial tachycardia (10), QT anomaly 
(11), early repolarization findings (12), to which 
ischemic cerebral incident is thought to be caused, 
were encountered in observed cases. Di Pasquale 
et al detected five TdP cases among 132 subarach-
noid bleeding cases in 24 hours holter monitoring 
and found that rhythm control was enabled with 
medical treatment in three of these cases and two 
cases were lost in 24 hours related to cerebral pa-
thology (13). In our case, electrical cardioversion 
was applied because there was no response to me-
dical treatment. In the literature there were no TdP 
cases caused by ischemic stroke like in our case.
As a result, the follow-up of the patients should 
be made by clinicians and monitoring should be 
done in emergency observation unit at the stage of 
diagnosis. In case of fatal ventricular arrhythmia, 
such as TdP, it might develop serious ischemic ce-
rebral complication, as it happened in our case.
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Figure 2. Mesencephalon, pons, both thalami, cerebellar 
hemispheres, occipital lobe, involving the posterior cerebral 
artery and the superior cerebellar artery suited for the com-
mon hypodense of acute infarction (arrows) (Ocak T, 2012) 

Over 730.000 new stroke cases are detected every 
year in the USA and 27% of these cases  result in 
death (4). Acute strokes may be classified into two 
general subtypes: ischemic (80-85%) and hemorr-
hagic (15-20%) (4). Aterothrombosis, embolism 
and hypoperfusion are  among the most frequent 
reasons of ischemic strokes (5). The reason of the 
half of cardiovascular-based embolic strokes is 
atrial fibrillation (4,5). In the studies, even though 
there was no known heart disease story detected 
in a patient, it has been found that new-onset car-
diac conduction disorders may develop in acute 
cerebral ischemic or hemorrhagic cases (6). It is 
thought that noncardiac ischemic ECG changes 
observed in patients with stroke may be the result 
of autonomic activity depended on increased sym-
pathetic discharge (7). In the ischemic stroke scan 
of Daniele et al. composed of 352 cases, ventricu-
lar tachycardia was detected in 15 cases. However, 
it was stated that ventricular tachycardia did not 
have hemodynamic effect and was not determined 
(8). In our case, there was no known heart disea-
se or rhythm disorder consistent with literature. It 
was thought that new TdP depends on increased 
sympathetic discharge (9). Generated TdP was a 
determined state which did not respond to the tre-
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ted a patient who underwent laparoscopic chole-
cystectomy which got complicated with bile duct 
injury grade four. The complication was recogni-
zed three weeks later. A remediation of compli-
cations was performed in a reference center with 
full involvement of the primary surgeon.

Key words: laparoscopic cholecystectomy, bile 
duct injury, professional negligence.

INTRODUCTION

Laparoscopic cholecystectomy is the gold standard 
in the treatment of cholelithiasis. It was introduced 
in the late eighties (1). Bile duct injury during cho-
lecystectomy is an iatrogenic, but rare catastrophe 
associated with significant morbidity and morta-
lity (2). The incidence of bile duct injuries during 
laparoscopic cholecystectomy is 0.1-0.42% , but 
in classic cholecystectomy it is 0.3% (3,4).

CASE REPORT

A 43-year old male patient was admitted to the 
Department of Surgery of the General Hospital 
Tešanj with acute pain in the right upper abdo-
men and vomiting. Ultrasonography showed acu-
te cholecystitis and cholelithiasis. The symptoms 
were present for about 15 days.
After detailed preoperative evaluation laparosco-
pic cholecystectomy was performed the next day.  
Intraoperative access to the gallbladder was diffi-
cult because of very developed omental adipose 
tissue. During the surgery gallbladder was found 
to be thick-walled with dense omental adhesions. 
Gallbladder was dissected and removed after the 
cutting of a cystic duct. The incision was closed 
without any drainage. Bile duct injury was not 
suspected. On the first and second postoperative 
day the patient was stable and discharged home in 
good condition. On the second day after the dis-
charge he presented to the Surgical Department 
with abdominal pain and icterus. The patient was 
admitted to the Department and kept on intrave-
nous fluids, proton pump inhibitors, analgesics, 
antibiotics and spasmolitics. Control ultrasono-
graphy showed distended intestine without any 
liquid in abdominal cavity.
Computed tomography (CT) excluded bile ducts 
obstruction. The cholangiography, endoscopic re-
trograde cholangiopancreatography (ERCP) and 
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ABSTRACT

Laparoscopic cholecystectomy introduced in the 
late eighties has now become the gold standard 
and has taken the place of conventional cholecy-
stectomy. Bile duct injury during cholecystecto-
my is an iatrogenic, but rare catastrophe associa-
ted with significant morbidity and mortality.  The 
incidence of bile duct injuries during laparoscopic 
cholecystectomy is 0.1-0.42%. We have presen-
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magnetic resonance cholangiopancreatography 
(MRCP) were not performed because of technical 
reasons. Gastroscopy and control ehosonography 
were normal. Level of serum bilirubin slightly 
decreased. The patient gradually recovered and 
he was discharged from hospital. 
Two weeks after the discharge the patient was 
readmitted to the hospital with clinical signs of 
acute abdomen. He was operated on the next day. 
A laparotomy was performed and five litters of 
bile were evacuated. The omentum and abdomi-
nal organs were sodden with bile.  An  injury of 
common hepatic duct, left and right hepatic ducts 
was found. Hepaticojejunostomy (Roux) was per-
formed, stents were placed in both hepatic ducts 
with external drainage by Vitzel. Then subhepatal 
drain was inserted. The patient was moved to the 
surgical Intensive Care Unit (ICU) and recovered 
well, thereafter, he was moved to the Department 
of General Surgery. One month after operation 
control cholangiography was performed and it 
was satisfactory. Drainage on the anterior abdo-
minal wall was removed. After removing drainage 
massive, bile secretion on subhepatal drain was 
detected, which was suspicious to anastomotic 
dehiscence and it was verified on control cholan-
giography. About two months after the first opera-
tion the patient was referred to the Clinical Centre 
Zagreb, Croatia, with full involvement of the pri-
mary surgeon. After urgent diagnostic evaluation 
(abdominal echosonography, magnetic resonance 
and ERCP  the patient underwent urgent surgery. 
The hepaticojejunostomy (Roux) was performed 
again. In the postoperative period the patient was 
stable without any complications. The patient was 
discharged ten days after the surgery. 
Laparoscopic cholecystectomy introduced in the 
late eighties has now become the gold standard 
and has taken the place of the conventional cho-
lecystectomy. It is now the treatment of choice 
for symptomatic gallstone disease (1,2). Bile duct 
injury during cholecystectomy is an iatrogenic, 
but rare complication associated with significant 
morbidity and mortality (2). 
Strasberg classification of bile ducts injuries is 
the most complete and easy to understand (4). It 
divides them to five groups (A to E). Only right 
and left partial injuries are not included in this 
classification. Class A represents a bile leak from 
the cystic duct or an accessory duct. In both con-

ditions there is continuity with the common bile 
duct. Class B is the section of an accessory duct 
with no continuity with the common bile duct. 
Class C represents a leak from  bile duct with no 
continuity with the common bile duct. Class D 
is a partial section of bile duct with no complete 
loss of continuity with the rest of the bile duct 
system. Class E is a complete section of the bile 
duct with subtypes according to the length of the 
stump (E1-E5). It also includes the loss of conflu-
ence and injury to accessory ducts (4,5).
Severe inflammation, aberrant anatomy, poor visu-
alization, knowledge and experience of a surgeon 
are contributory factors for bile ducts injury (6,7).  
In this case the severe bile duct injury was detec-
ted postoperatively. The laparoscopic cholecy-
stectomy was performed. Intraoperative access to 
the gallbladder was difficult because of the very 
developed omental adipose tissue, which might 
be a predisposing factor for bile duct injury (8).  
Although these complications are described in 
the literature (1-9), surgeons should be aware 
that they could be considered as professional ne-
gligence. Professional negligence is defined as 
absence of reasonable care and skill or willful 
negligence of a medical practitioner in the trea-
tment of a patient, which causes bodily injury or 
death of patient (1,9). In our country,  medical 
negligence may be sentenced with imprisonment 
up to three years (10).
A doctor cannot be sued  for professional negli-
gence when statistics show that accepted methods 
of treatment have been employed on the patient 
and that the risk and injury which resulted are of 
a kind that may occur even though reasonable 
care has been taken (1).
We presented the case with bile duct injury after 
laparoscopic cholecystectomy. It is a rare com-
plication, but surgeons usually wonder whether it 
could be considered as professional negligence. 
The literature supports the bile duct injury as an 
inherent risk of procedure (1,3).
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SAŽETAK

Laparoskopska holecistektomija, uvedena kasnih 
osamdesetih, postala je zlatni standard i potisnula 
klasičnu holecistektomiju. Lezija žučnih vodova 
za vrijeme holecistektomije je jatrogena, rijetka 
komplikacija, udružena sa značajnim morbidite-

tom i mortalitetom. Incidenca lezije žučnih vodo-
va, za vrijeme laparoskopske holecistektomije, je 
od 0,1 do 0,42. 

U radu smo prezentirali slučaj pacijenta koji je 
bio podvrgnut laparoskopskoj holecistektomiji, a 
koja se komplicirala lezijom žučnih vodova gra-
dus četiri. Komplikacija je prepoznata tri sedmi-
ce kasnije. Sanacija komplikacije načinjena je u 
referentnom centru uz puni angažman operatera. 

Ključne riječi: laparoskopska holecistektomija, 
lezija žučnih vodova, nesavjesno liječenje.
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